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INTRODUCTION 


PPROXIMATELY twenty 

textile finishing agents 
chiefly of natural gums, starches, mineral 
and vegetable oils, glues, etc. The resulting 
finishes, while effective, were not particu- 
larly durable and frequently the first laun- 
dering or dry cleaning removed most or 
all of the finishing agent. A wide variety 
of new finishing agents is now available, 
largely the result of the work of the poly- 
mer chemist. As a consequence, the textile 
industry is now producing durable finishes 


years ago 


consisted 


and attaining such properties as shrinkage 
control, water repellency, spot and wrinkle 
resistance, and fire retardancy in many tex- 
tiles. 

The widespread use of the newer finish- 
ing agents has brought with it the problem 
of identification. This problem is compli- 
cated by the fact that many of these finish- 
the 


properties 


ing materials do same 


chemical and 


not possess 


physical before 
their application that they possess on the 
finished textile fabric. For example, the 
refractive index of melamine-formaldehyde 
before application and curing is 1.5722 
0.004, whereas after the curing process the 
index varies from 1.61 to 1.63. The detec- 
tion and identification of applied textile 
finishes has been, and will continue to be, 
amore and more difficult task as the num- 
ber of finishes 
increase. 


and types commercial 

The method of analysis of textile finish- 
ing agents as developed by Skinkle (1) 
made use of the removal of the various 
different 
vents. This “removal by solvent” procedure 


resins and finishes by five sol- 
appeared to have considerable merit and 
closely paralleled work in our own labora- 
tory. The present procedure makes use of 
the same five extracting solvents, although 
the specific tests which follow the removal 


of the resins have been modified and im- 
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TABLE I 
RESINS REMOVED BY SOLVENTS 


CCl; C2:H;OH H2O 


waxes soap soluble starch 


polyvinyl “insoluble”’’ starch 


acetate 


glycerin 

glycol dextrine 

ethyl 
cellulose 


ionic agents gelatin 


sulfonated* urea and starch 
castor oil 
gums 


polystyrene 


stearamid 
sulfated 
alcohol glue 


phenol casein 


cresols glucose 

methyl 
cellulose 
NH; sulfamate 


sucrose 


rosin salts 
phosphates 


(fireproofing agents) 


Dioxane HCl 


ethyl acrylate** casein-formaldehyde 


isobutyl urea-formaldehyde 
methacrylate* * 
melamine-formaldehyde 
phenol-formaldehyde 
dicyandiamide-formaldehyde 
glycerol 
phthalate (alkyds) insoluble starches 
cellulose melamine and starch 
acetate 
urea and starch 
polyvinyl 
chloride compounds of 
(a) antimony 
polyvinyl (b) tin 
chloride-acetate 


nitrocellulose 


* Actually sulfated but usually referred to as ‘‘sulfonated”’ in the trade. 
** These were the only acrylates actually tested in this laboratory. 


proved in order to better identify 


finish. 


Figure 1 
Cotton 
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the 


The procedure has been further modified 
to include microscopical methods wherever 
possible and has been enlarged as new fin- 
ishes have been encountered. The identifi- 
cation of products of reaction on the basis 
of crystal morphology, optical properties, 
and melting point, and the identification 
of resins on the fibers by staining, deriva- 
tive preparation, and microscopical obser- 
valuable information, 


vation constitute 


which should not be overlooked. 

A microscopical examination of the 
resin-treated fabric is the first step toward 
the ultimate identification of the finish. Of 
value is the identification of the fibers pres- 
ent in the fabric. Both longitudinal and 
cross-section mounts are useful. Cross- 
sections of some of the natural and syn- 
1-13. 
Longitudinal mounts of the fibers are help- 


the location of the 


thetic fibers are shown in Figures 


ful in detection and 
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Figure 2 
Mercerized Cotton 


Figure 4 


Figure 5 
Cellulose Acetate 


Viscose 


Figure 7 
Bemberg 


Figure 8 
Vicara 


Figure 9 
Acrilan Dacron 
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Figure 14 Nylon fibers, identical field as shown in Figure 14, but the 


Nylon fibers showing location of surface resin. 


resin present. Some resins penetrate into 
the fiber and cannot be seen without spe- 
cial treatment, whereas other resins are 
present on the fiber either as thin films or 
as discontinuous deposits. 

The refractive indices of the common 
textile fibers are often of value in the de- 
tection of the resin on the fiber. The refrac- 
tive indices of these fibers are included in 
Table V for use in preliminary detection 
work and also to indicate which solvent 
has removed the resin and when. These 
indices are listed for the long and short 
directions of the fiber. Any fiber mounted 
in an immersion liquid of equal refractive 
index will become difficult to see but any 
surface resin will be easier to detect. 

Figure 14 is a longitudinal view of two 
nylon fibers that are resin treated. The 
fibers are mounted in an oil of refractive 
index n = 1.580, which is equal to that of 
nylon in the “long direction.” These two 
fibers are viewed in the “long direction,” 
and since they are in the proper mounting 
media, are almost invisible, but the sur- 
face resin is apparent. Figure 15 shows the 
same nylon fibers but the polarizer has 
been rotated 90° (either direction); the 
fibers are now viewed in the “short direc- 
tion”. They are now more apparent; how- 
ever, the surface resin is more difficult to 
detect. 

Those finishes that penetrate the fibers 
may be detected by slip staining; this in- 
volves the preparation of cross-sectional 
slips, which are stained to show the pres- 
ence of the resin and the extent of penetra- 
tion of the finish. Figure 16 shows a 
cross-section of resin-treated cotton threads 
in a fabric. The resin that had been applied 
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to the cloth was absorbed by the fibers at 
the outer edge of each thread bundle as 
shown by the darkly stained fibers. The 
cross-section of a cotton fabric (Figure 17) 


microscope polarizer has been rotated 90 . 


shows where the resin is essentially present 
on both surfaces of the fabric; here again 
the resin was stained and shows up as the 


dark areas. 





600X 


Figure 16 
Cotton threads showing the location of the resin to be present in the darkly stained fibers. 
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Figure 17 


300X 


Resin-treated cotton cloth where staining of the resin shows it to be located essentially along both surfaces of the fabric. 


e 


EXPERIMENTAL 
PROCEDURE 


The general procedure, as in the method 
of Skinkle (1), involves the use of the fol- 
lowing solvents in the order named; carbon 
tetrachloride, ethyl alcohol, water, dioxane, 
and hydrochloric acid. The resins removed 
by these solvents are listed in Table I. 

In the extraction procedure a 2- to 5- 
gram sample of the treated fabric is placed 
into a 400-ml tall-type pyrex beaker and 
covered with a 50-ml portion of the ex- 
tracting solvent. A reflux effect is obtained 
by inserting into the top of the beaker the 
bottom part of a 200-ml round-bottom py- 
rex flask through which water may be run 
(see Figure 18). The fabric is extracted 
twice for five-minute periods with 50-ml 
portions of the boiling solvent. Usually 
only the first 50-ml portion of the solvent 
after extraction is for identification 
work, the second 50-ml extraction being 
run for 


used 


identification if needed and to 
insure complete removal of the resin in- 
volved. These five different types of solvent 
extraction place the resin or finish into 
one or more of the five groups. An electric 
hotplate is suitable for heating the sol- 
vents. If the evaporation of the solvent 
from a 3-inch porcelain evaporating dish 
yields no residue, after extraction, this in- 
dicates the absence of a finish soluble in 
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the particular solvent involved. 

It is usually well worthwhile to follow 
each of the extractions by staining a piece 
of the fabric with a stain (2), such as 
Calco Identification Stain No. 2, Tex- 
chrome Stain, or Test Fabrics Stain. This 
will aid materially in determining at what 
point the finish is fully removed. 

When available, physical methods of an- 
alysis prove very helpful in the examina- 
tion. Either the ash of the original sample 
or some of the extracted residue may be 
examined by spectrochemical analysis for 
the determination of metallic or metalloid 
elements. As pointed out by Stafford and 
Williams (3), the Raman, infrared, and 
ultraviolet absorption spectra and x-ray dif- 
fraction characteristics are powerful tools, 
which are employed more and more in 
identification work. 

Microchemical and microscopical meth- 
ods of qualitative analysis are of utmost 
impartance, since the quantity of material 
available for analysis is usually limited. 





I Carbon Tetrachloride-Soluble 
Portion 


The carbon tetrachloride-soluble portion 
of the finish may contain the following 
materials: waxes, polyvinyl acetate, ethyl 
cellulose, polystyrene, and stearamid—the 
most commonly encountered in the trade. 
There are also other finishing materials 
removed by boiling carbon tetrachloride, 


but these are not in too common usage. 
All are listed in Table III where their 
solubility properties as well as_ specific 


gravity data are given. 

After the CC1, extract has been evapo- 
rated on a steam bath, a preliminary sepa- 
ration of the members of this group can 
be obtained using the solubility data in 
Table II. 


A. TEST FOR POLYVINYL ACETATE 
AND ETHYL CELLULOSE (a) With 
Celliton Fast Yellow RRA (Pr 243) (4). If 
the above solubilities indicate the possible 





presence of either ethyl cellulose or poly- 


TABLE II 


Material Hot Acetone 


waxes soluble 
polyvinyl acetate soluble 
ethyl cellulose soluble 
polystyrene insoluble 
stearamid insoluble 


Hot Benzene Hot Petroleum Ether 


soluble soluble 
soluble insoluble 
resists action insoluble 
soluble insoluble 
soluble soluble 
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vinyl acetate, a portion of the original 
fabric is treated together with an unfinished 
control sample, in a 0.1% solution (water) 
of Celliton Fast Yellow RRA at 70°C for 
30 minutes and washed well in running 
water. The samples are then scoured in a 
beaker with 0.1% of Lux soap solution at 
38-43°C until the control sample is color- 
less or nearly so; it is then washed well to 
remove all soap and dried at 50-60°C in an 
electric or Both polyvinyl 
acetate and ethyl cellulose stain yellow. 

(b) Calcomine Sky Blue FF Ex Conc 
(C I 518) (5). A fresh portion of the CCl 
soluble residue should be used for staining 


steam oven. 


purposes. The sample is covered with a 
0.05 percent water solution of the dye for 
1 minute at room temperature. It is then 
rinsed with water temperature. 
The ethyl dark 
whereas polyvinyl acetate does not stain. 


of room 


cellulose stains a blue 


B. TESTS FOR POLYSTYRENE—— 


(a) Solubility. Soluble in CC1,, dioxane, 
benzene, pyridine, tetrachlorethane. Insolu- 
ble in ethyl alcohol, acetone, ether, acetic 
acid. 

(b) Odor. Odor of styrene if heated. 


(c) Distillation. Some distillation on 
heating. Small amounts of styrene on a 


spatula appear to completely distill. 


C. TESTS FOR STEARAMID—— 


(a) Solubility. Soluble in CC1,, dioxane, 
benzene, pyridine, and petroleum ether. 
Insoluble in acetone and slightly soluble 
in ethyl alcohol. 


(b) Melting Point Determination. The 
melting points of stearamid has been re- 
ported to be 108-109°C. The melting point 
of a small portion of the residue may be 
determined by the capillary melting point 
method or with a microscopical melting 
point stage. Very often the melting point 
of stearamid as the 
fabric will vary between 80 and 90°C. This 


first removed from 
low melting point is usually attributed to 


the presence of a small percentage of 
stearic acid. The waxes commonly used for 
finishing purposes all melt below 80°C; for 
this reason a melting point above 80°C 
obtained at this point should be considered 
an indication of the presence of stearamid. 


the 


fected by dissolving out the stearamid with 


Purification of stearamid may be ef- 
the above named solvents. The stearamid 


is then recovered by evaporation of the 
solvent in a clean beaker or evaporating 
dish. Often the use of mixed melting points 
will show whether or not the suspected 
resin is stearamid. The addition of approxi- 
mately 10 percent of known pure stearamid 
to the unknown resin should produce no 
lowering of the melting point. If a definite 
melting point drop does occur below that 
of the unknown itself, this indicates that 


the material in question is not stearamid. 
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Figure 18 
Setup used for extraction purposes. 


(c) Calco Oil Red N-1700. The presence 
of stearamid may also be shown by stain- 
ing with Calco Oil Red N-1700, which will 
stain red, indicating stearamid. Oil or 
grease, if present, will also stain red with 
this stain solution. 

Several small portions of the fabric 1 or 
2 inches square as well as the untreated 
control samples are placed into the stain 
solution. After a minimum immersion of 
one hour (preferably overnight, however) 
the samples are removed and placed into 
a 67% alcohol solution until the control 
sample is colorless or nearly so. If the un- 
known is stained red, this indicates the 
likely presence of stearamid. 

The Calco Oil Red N-1700 (C I 3811) 
solution is prepared by saturating a 67 
percent alcohol solution with the solid dye. 

(d) Refractive The 
index of the stearamid residue 
1.53+ 0.01. 


refractive 
is n = 


Index. 


II Ethyl Alcohol-Soluble Portion 


Those finishing agents that are soluble 
in denatured ethyl alcohol (3A Alcohol) 
include glycerin, soap, ionic agents, sul- 
fonated castor oil, sulfated alcohol, phenol 
or cresol, methyl cellulose, and rosin salts. 
Other less common finishes are also solu- 

but these 
in Table III 


and 


ble in alcohol, materials are 
included 
known 


are listed. 


only where their 


solubilities specific gravities 

If the fabric itself contains some acetate 
threads, the alcohol will dissolve a part of 
the acetate; however, the resultant residue 
will give negative confirmation reactions 
for the alcohol-soluble finishes. 

To individual 10-ml portions of the alco- 
hol solution are added 1) 10 ml conc HCl 
and diluted to twice the volume with water 
and 2) 10 ml 10% KOH solution and di- 
luted to twice the volume with water. The 
following behavior may be observed: 
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Test 1 Test 2 
soap cloudy almost clear 
cationic agent cloudy cloudy 
sulfonated oil cloudy almost clear 
other finishes of group clear clear 
* Some of the commonly called ‘sulfonated 


cils’’ are actually sulfated. 


The foregoing results may be interpreted 
as follows: A cloudier result with Test No. 
1 than with No. 2 indicates the presence of 
soap, sulfated alcohol, or sulfonated oil; 
a cloudier result with No. 2 indicates only 
the presence of a cationic agent. 

If No. 1 was cloudier, boil this mixture 
for 10 minutes, filter, and cool. Add two 
or three drops of 10% BaCl. reagent; if no 
precipitate develops, the presence of soap 
is indicated. A precipitate indicates either 
a sulfonated oil or sulfated alcohol. 

Evaporate the remainder of the alcohol 
solution to dryness. Redissolve a portion of 
this residue in boiling water and filter. 

(a) To part of the solution add 10% 
BaCl. reagent; only sulfated alcohol will 
precipitate out of solution. 

(b) To another part of the solution add 
two drops conc HCI and one drop 10% 
FeCl.; phenols or cresols give a green, 
blue, or purple color. 


A. CONFIRMATIVE TEST FOR IONIC 
AGENTS Part of the water solution 
from the foregoing test is placed into a 
small beaker, preferably a 10-ml size, and 
clean copper wires attached to the poles 
of a 45-volt “B” battery are inserted into 
the liquid. Deposition at the positive wire 
indicates an anionic agent and deposition 
at the negative wire indicates a cationic 





agent. In the case of cationic agents, the 
deposit is not always clear-cut; if a sample 
does not give a definite result, a dilute 
solution of HC1 should be added to a pH 
of 5-6. In the case of cationic agents, this 
will hasten the action. If the HC1 addition 
causes the formation of a precipitate, an 
anionic agent is indicated. In either case, 
a definite deposit is indicated by a gelatin- 
ous or greasy coating on one of the copper 
wires. 

If a residue was obtained for the ethyl 
alcohol-soluble group and no positive tests 
have thus far been obtained, recourse must 
be made to the following specific tests. 


B. ROSIN AND ITS METALLIC SALTS 
(6) Another the alcohol 
residue is dissolved in 5 ml of chloroform 
3 to 5 ml of 66% 


portion of 





in a small test tube, 
sulfuric acid added, and shaken well. Acetic 
anhydride is carefully added dropwise. A 
purple or violet color indicates the pres- 
ence of rosin or its sodium, ammonium, or 


potassium salt. 


FOR GLYCERIN——The al- 


water, 


C. Fest 
cohol-residue 
filtered, and cooled. The solution is placed 
in a small Erlenmeyer flask, a few crystals 
of KHSO, added, and the solution evapo- 


is dissolved in hot 
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TABLE III 


SOLUBILITY* AND SPECIFIC GRAVITY DATA 


Finish CCl; Alc 


polyvinyl acetate 

ethyl cellulose 

pheny! phenol formaldehyde 
terpene 

polystyrene 

stearamide 

coumarone 

ethyl abietate 

dihydro methyl! abietate 
hydrogenated rosin 
polyisobutylene 
isobutylene copolymer 
waxes ‘ 

phenol indene coumarone 


NNDNDDDDDDDDDNDD 
DORM MMOH 


Dt et 
nw 


glycerin 

soap 

cationic agent 
anionic agent 
sulfated alcohol 
sulfonated oils 
phenol or cresol 
shellac 

nitrocellulose 
polyethylene glycol wax 
sulfonamide resins 
methyl cellulose 
rosin polybasic acid 
rosin modified alkyd 


PE tt ek Prt Det ead Pat ed pat et py bat 
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insoluble starch 
starch 

starch + urea 
starch melamine 
phosphates 
dextrine 

gelatin 

gums 

glue 

casein a 
sucrose 

glucose 

NH; sulfamate 
polyvinyl alcohol 
albuminoid-blood 
albuminoid-egg 


ah he en) 
een | 


phenol-formaldehyde 
alkyd resins 

vinyl chloride 

vinyl chloride acetate 
cellulose nitrate 

cellulose acetate 
chlorinated rubber 
organic polysulfide rubber 
ethyl acrylate 

isobutyl methacrylate 


Ti) 
Ts _) 


casein-formaldehyde 
urea-formaldehyde 
melamine-formaldehyde 
insoluble starches 
melamine starch 
urea + starch 
Compounds of 

(a) antimony I 

(b) tin I 

(c) titanium I 
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Water Dioxane HCI Acetone 


CARBON TETRACHLORIDE SOLUBLE GROUP 


I Ss I s Ss 
I Ss sS Ss Ss 
I Ss — Ss Ss 
I sS — I s 
I s I I Ss 
— Ss — I Ss 
I Ss — Ss s 
I Ss — Ss Ss 
I s _— Ss Ss 
I Ss — Ss Ss 
I I — I s 
I I — I s 
I _ — Ss s 
I s — s — 
ALCOHOL SOLUBLE GROUP 
Ss — —_— — — 
Ss — — — —— 
I sti — a a 
I Ss — Ss I 
I a <= aie si 
I s I Ss I 
I Ss — Ss I 
I Ss — Ss Ss 
Ss I — I I 
I Ss _ s Ss 
I s — Ss s 
WATER SOLUBLE GROUP 
s** I s I I 
Ss I Ss I I 
s** I Ss —_ = 
S** I Ss —_ _— 
Ss I Ss I I 
Ss I — I I 
Ss I — I I 
Ss I — I I 
Ss I — I I 
Ss I I I I 
Ss I — I I 
Ss I -_ I I 
Ss oa om ome oman 
Ss I — I I 
Ss I = I I 
Ss I = I I 
DIOXANE SOLUBLE GROUP 

I s I I I 
I s — Ss I 
I ~ I I I 
I Ss I Ls I 
I Ss — Ss v= 
I s sS Ss I 
I Ss I s s 
I s — I I 
I Ss = = = 
I s I = = 


HYDROCHLORIC ACID SOLUBLE GROUP 





I I Ss I I 
I I Ss I I 
I I Ss I I 
S** I Ss I I 
S** I Ss I I 
$** I s I I 
I I removed * I I 
I I removed * * I I 
I I removed * ** I I 


Benzene 


Tetra 
Pet Pyri- Chlor Specific 
Ether dine Ethane Gravity 
I Ss Ss 1.19 
I Ss Ss 1.14 
sS sS sS 1.25 
Ss sS Ss —_ 
I Ss Ss 1.05 
Ss Ss — — 
Ss Ss Ss 1.1 
Ss Ss Ss 1.03 
Ss Ss Ss 1.03 
Ss Ss Ss 1.06 
sS I Ss 0.91 
I I Ss 0.92 
Ss —_ amis ais 
Ss Ss Ss 1.43 
I _— — 1.26 
Ss Ss Ss 1.2 
_— — oo 1.13 
I Ss I 1.4 
Ss Ss Ss 1.18 
sS Ss Ss 1.35 
I I I pee 
Ss s sS 1.15 
sS Ss Ss 1.14 
I I I a 
I I I 15 
I I I -- 
I I I — 
I I I ms 
I I I — 
I I I — 
I I I — 
I I I — 
I I I — 
I I I 1.32 
I I I — 
I I I — 
I I I — 
sS Ss Ss 1.32 
_— I I 1.2-1.6 
_ Ss Ss 1.35 
I sS Ss 1.19 
—_ Ss Ss 1.64 
I Ss Ss 1.34 
I I I 1.35 
I I I 1.16 
I s sS 1.16 
I I 
I I 
I I 
I I 
I I 
I I 


*These solvents are all used at or near the boil although in many instances solution at room temperature is possible. 
**These materials are partly soluble in this solvent, ie the starch is partly soluble, however, the urea ox melamine portion is not soluble. 
***These compounds usually come off the fabric as a fine white solid which sinks in the solvent. 





rated to dryness. Acetaldehyde odor indi- 
cates the presence of ethylene or diethylene 
glycol. The flask is stoppered and heated 
strongly for ten minutes, the gas evolved 
being passed into Schiff's reagent, which 
will become pink to purple if glycerin or 
glycols are present. If glycerin is present, 
the sharp odor of acrolein will be evident. 
This can be confirmed by heating the 
Schiff's reagent into which the gas had 
been passed and a second tube of Schiff’s 
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reagent (blank) in a hot water bath. The 
contents of the treated tube should be 
deeper purple and on cooling the contents 
of the untreated tube will lose color. 


PREPARATION OF SCHIFF’S REAGENT 


Fifty ml of a 1% solution are mixed with 
250 ml of water and to this are added 20 ml 
of 3 per cent of sodium sulfite solution and 
two ml of concentrated sulfuric acid. 
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D. METHYL CELLULOSE STAIN 
(Calcomine Sky Blue FF ex conc) 
Either the original fabric or a fresh portion 
of the alcohol,soluble residue may be used 
for staining purposes. Enough hot (80- 
90°C), 0.05 percent solution of the dye is 
placed on the sample to cover it. The stain 





solution is maintained hot for one minute. 
The excess stain is removed by several 
washes with hot water. Methyl cellulose 
is stained dark blue. 


May 25, 1953 


Ill 


The wi 
may cont 
rials: sol 
dextrine, 
casein, gl 
mate, and 
also solul 
not too ¢ 
ties and 
Table II 
in a class 
encounter 

Evapor 
water ext: 
residue sk 
of this gr 


A. STA 
ay 
portion o 
drop of | 
Starch wil 
dextrine a 
may give | 
ish precip 
(Phosphat 

Dilute 
gram iodi 
iodide in 

(b) Wi 
portion o 
microscop 
immersion 
the slide e 
scope. An’ 
acteristic 
crossed-Ni 
bilized — st 
crosses. 


B. GUN 
Acetate R 
extract ad 
immediate 
if a gum 
tion of suc 

Some o 
also give t 
the gums, 
iodine sol 
type comf 
cipitate. 


PREP 


Basic lea 
30 grams | 
five ml wa 
warm wate 
are then s 
filtered. 





* “Insolub 
moved by nc 
ments; howe’ 
of the starc 
testing. 

** Some 
agents contai 
dine phospha 


May 25, 


TAIN 
) 


»rtion 





used 
(80- 
lye is 
stain 
inute. 
-veral 
julose 


1953 


2 ER gga ose 


III Water-Soluble Portion 


The water-soluble portion of the finish 
may contain the following common mate- 
rials: soluble and “insoluble starches,”’* 
dextrine, gelatin, urea starch, gums, glue, 
casein, glucose, sucrose, ammonium sulfa- 
mate, and phosphates.** Other finishes are 
also soluble in boiling water but these are 
not too common. Their available solubili- 
ties and specific gravities are listed in 
Table III. These data are intended to aid 
in a classification of finishes which may be 
encountered. 

Evaporation of a small portion of the 
water extract to dryness will either yield a 
residue showing the presence of a member 
of this group or no residue at all. 


A. STARCH AND DEXTRINE TESTS 
(a) With lodine Solution. To a small 
portion of the water extraction residue a 
drop of dilute iodine solution is added. 
Starch will give a blue-to-purple color and 
dextrine a brown color. Modified starches 
may give a red-to-brown color. If a yellow- 
ish precipitate is obtained, see III, G (b) 
(Phosphate Salts) below. 

Dilute iodine solution consists of 0.1 
gram iodine and two grams of potassium 
iodide in 50 ml water. 


(b) With Polarized Light. Another small 
portion of the residue is scraped onto a 
microscope slide, a drop of Shillaber’s 
immersion oil and a cover glass added, and 
the slide examined with a polarizing micro- 
scope. Any starch present will show char- 





acteristic crosses when examined with 
crossed-Nicol prisms. Modified and insolu- 
bilized starches do not exhibit these 
crosses. 


B. GUM TESTS—(a) With Basic Lead 
Acetate Reagent. To five ml of the water 
extract add a few drops of reagent; an 
immediate cloudy precipitate will develop 
if a gum is present. On standing, a solu- 
tion of sucrose may also become cloudy. 


Some of the “insoluble” type starches 
also give this cloudy precipitate, but unlike 
the gums, will give .a purple color with 
iodine solution. Some of the phosphate 
type compounds will give a white pre- 
cipitate. 


PREPARATION OF BASIC LEAD 
ACETATE REAGENT 


Basic lead acetate reagent is prepared with 
30 grams lead acetate, 10 grams litharge, and 
hve ml water; this mixture is stirred on a 
warm water bath until white; 100 ml water 
are then stirred in, allowed to settle, and 
filtered. 

* “Insoluble’”’ starches are not appreciably re- 
moved by normal use and common laundry treat- 
ments; however, boiling water will remove enough 
of the starch to give positive reactions during 
testing. 

** Some of the more common fireproofing 


agents contain phosphoric acid and/or monoguani- 
dine phosphate, both of which are soluble in water. 
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C. GLUCOSE TEST (a) With Feb- 
ling’s Reagent. Equal portions of A and B 
reagents are mixed (see Fehling’s Reagent 
Preparation below) in a test tube and 
boiled in a water bath five or six drops of 
the water extract are added and the boiling 
is continued for a few minutes. Glucose 
and other reducing type carbohydrates will 
yield a yellow to red-colored precipitate. 

(b) Fehbling’s Alternate Test. If positive 
results were obtained for glucose, this test 
may be omitted. To five ml of water ex- 
tract, two to three drops of concentrated 
HC1 are added and the solution boiled 
several minutes. The Fehling’s test should 
be repeated and if positive results are now 
obtained, sucrose is likely to be present. 
The sucrose crystals may further be identi- 
fied optically. The optical data are as fol- 
lows: negative character; optic axial angle 

48°; refractive indices gamma — 
1.572, beta — 1.567 and alpha — 1.540; 
MP 186°C. 


FEHLING’S REAGENT PREPARATION 
Solution A 


A 34.6 gram portion of cupric sulfate (Cu 
SO,, 5H:0) is dissolved in 300 ml of water, 
filtered (if necessary), and placed in a 500 
ml volumetric flask. Water is added to volume. 

Solution B 

A 1.7 gram portion of sodium potassium 
tartrate is dissolved in 300 ml of water and 50 
grams of sodium hydroxide are added; after 
solution, this mixture is placed into a 500 ml 
volumetric flask and water is added to volume. 


D. CASEIN TESTS———(a) With Vio- 
let Ring Reaction. One drop of concen- 
trated H.SO, is added to five ml of the 
water extract and the solution is boiled, 
and cooled, after which one drop of 3% 
of formaldehyde is added. Two ml of con- 
centrated H.SO, and one drop of 10% of 
FeC1, are placed in a second test tube. The 
contents of the first tube are carefully 
emptied into the second tube, avoiding 
mixing. A violet ring at the juncture of the 
two liquids indicates casein. Glue will give 
a brownish ring. 

(b) With Biuret Reaction. One to two 
drops of 2.5 percent CuSO, solution, a few 
crystals of sugar, and two to three drops 
of a 50% KOH solution are added to 5 ml 
of the water extract. A violet (not blue) 
color indicates protein or protein de- 
gradents. 

(c) With Millon’s Reagent. Two ml of 
reagent are added to five ml of the water 
extract and the solution is heated gently. 
Whole proteins, such as casein or soya, 
will give a coagulated red mass. Usually 
glue or gelatin are not indicated by this 
test. 

If hardened casein is suspected on the 
fabric, a small piece of the fabric should 
be boiled several minutes with 10 ml of 
1% NaOH, filtered, cooled, and neutralized 
with dilute HNO; to a phenolphthalein 


AMERICAN DYESTUFF REPORTER 


endpoint. The aforementioned Millon’s test 
should then be used for identification 
purposes. 

Phenols, if present, may also give a 
positive reaction with Millon’s reagent. 


PREPARATION OF MILLON’S REAGENT 


Ten grams of mercury are dissolved (with 
caution) in 15 ml of nitric acid (sp gr 1.42). 
The mixture is warmed for complete solution 
and diluted with two volumes of water and 
the residue filtered out of solution. The re- 
agent is used by adding one part of freshly 
prepared reagent to 10 parts of water. 


(d) With Adamkiewicz Reagent (6). To 
the original cloth or the water-soluble 
residue add a few drops of reagent and 
warm. A pink color indicates casein; glue 
or gelatin will yield no color. 


PREPARATION OF ADAMKIEWICZ 
REAGENT 


One part by volume of concentrated H.SO, 
is added to two parts by volume of glacial 


acetic acid. 


E. GLUE AND/OR GELATIN TESTS 
(a) With Biuret Reaction. For de- 
tails of this test refer to III, D (b) above. 

(b) With Tannin Reagent. Three to five 
drops of reagent are added to five ml of the 
water extract. Glue and gelatin will give 
a precipitate but casein will not. Some 
modified insoluble type starches will give 
a precipitate and these can be differentiated 
by use of the biuret reaction. 





TANNIN REAGENT PREPARATION 


Tannin reagent is prepared by dissolving 10 
grams NaCl in 100 ml water, saturating with 


tannic acid, and filtering. 


(c) Schmidt's Test (5). To five ml of 
the water extract, acidified slightly with 
dilute HC1 (if necessary), an equal volume 
of reagent is added; a white precipitate 
indicates glue or other nitrogenous matter. 


PREPARATION OF SCHMIDT’S REAGENT 

Three grams of ammonium molybdate are 
dissolved in 250 ml of water followed by the 
addition of 25 ml dilute (2:3) nitric acid. 
This reagent is not very stable. 


F. AMMONIUM SULFAMATE TEST 

Ammonia Vapor Reaction. Five mk 

of 10% KOH are added to five ml of the 

extract and heated gently to evolve vapors. 

Moist litmus or Universal indicator paper 

is used to test the vapors; a basic reaction 
indicates the evolution on NH; gas. 


G. PHOSPHATE SALTS———(a) A 
number of the fire retardant finishes have 
phosphate ions present in the form of 
phosphoric acid, monoguanidine phosphate, 
and others. This phoshate ion may be 
tested for by a modified ammonium molyb- 
date reaction. A drop of water on a micro- 
scope slide is saturated with ammonium 
molybdate and a tiny drop of dilute nitric 
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acid added. Into this drop is run a drop of 
concentrated water solution of the water 
extracted residue. Phosphates are indicated 
by the appearance of a yellow precipitate 
and microscopical examination will reveal 
the presence of highly refractive, isotroic 
yellow disks, spheres, octahedra, and cubes. 

(b) A drop of iodine solution will yield 
a yellow precipitate when added to a few 
ml of the water extract. 


H. METHYL CELLULOSE TEST———— 
It sometimes happens that all of the methyl 
cellulose is not removed in the alcohol 
extraction. The subsequent water extraction 
may thus contain some of this material. 
For checking this see the details of the 
Calcomine Sky Blue FF Stain under Methyl 
Cellulose II, D above. 


IV Dioxane-Soluble Portion 


The dioxane-soluble portion of the finish 
may contain the following commonly used 
resins: ethyl acrylate, isobutyl methacry- 
late, phenol-formaldehyde, glycerol phtha- 
late (alkyd), cellulose acetate, polyvinyl 
chloride, and polyvinyl chloride-acetate. 
Other resin finishes are also soluble in 
dioxane; however, these have not actually 
been examined and do not appear to be 
too common. For reference purposes and 
to aid in a classification of these less com- 
mon resins, their solubilities and specific 
gravity data are listed in Table Ill. 


DIOXANE PURIFICATION 


Purified dioxane is prepared by treating 
commercial dioxane with NaOH pellets for 
several days and then distilling in the pres- 
ence of excess metallic sodium ribbon. The 
first and last 10% portions of distillate are 
discarded. The distilled dioxane is tested by 
evaporting a 50-ml portion to dryness on a 
steam bath. There should be no residue. 

All of the members of this group give a 
residue on evaporation of the dioxane which 


in most cases, is colorless and difficult to see. 


A. ETHYL ACRYLATE 
BUTYL METHACRYLATE 
Only these two 
toluene; the ethyl acrylate does not appear 


AND _ISO- 

TEST—— 
finishes are soluble in 
to form a really true solution but more of 
a colloidal suspension. 


B. PHENOL-FORMALDEHYDE TEST 
(a) With Carbazole Reaction. A por- 
tion of the dioxane residue is digested with 





2 to 5 ml of 5% sulfuric acid. A drop or 
two of this extract is added to 1 to 2 
drops of a sulfuric acid solution of car- 
bazole (0.1 g in 55 ml conc H:SO,); only 
phenol-formaldehyde (in this group) will 
give a blue color. For this test a white 
spot plate is quite convenient to use, the 
drops being placed into the spot plate 
depressions. 

(b) Phloroglucinol Reaction. A portion 


324 


of the dioxane residue is digested or the 
original fabric is treated with 2 to 5 ml of 
warm 0.5% HC1 solution and cooled. A 
few crystals of phloroglucinol are then 
added to the extract and it is neutralized 
with 5 percent NaOH solution. A deep red 
color will develop if phenol-formaldehyde 


is present. 


C. SOLUBILITY IN GLACIAL ACETIC 
ACID Only glycerol phthalate, cellu- 
lose acetate, and cellulose nitrate are solu- 
ble in warm glacial acetic acid. If the 
residue does dissolve, the acetic acid is 
evaporated. 

(a) Glycerol Phthalate Test (Alkyds). A 
few small crystals of phenol and one drop 
of conc H:SO, are added to the residue. 
It is heated gently until it turns brown 
after which it is cooled, diluted with 1 to 
2 ml of water and made alkaline with the 
addition of 10% of KOH. A red to red- 
dish-violet color indicates the presence of 
alkyds. 

(b) Cellulose Nitrate Test. A drop of 
1% of diphenylamine reagent (1.0 gram in 
100 grams conc H:SO,) is added to the 
residue. Cellulose nitrate will give a blue 
color. 

(c) Cellulose Acetate Test with Celliton 
Fast Yellow Stain RRA. See under Group 
i, A. 





NOTE: If a yellow dyeing was obtained with 
the Celliton Fast Yellow RRA, the following con- 
firmative test should be run: 

The yellow dyed sample is placed 
into a test tube containing 10 ml 
of toluene to which has been added 
one drop of iodine solution and 1: 
is agitated for a few minutes. A 
pink coloration indicates a cellulose- 
acetate finish. The appearance of 
dark spots on the sample after p-:o- 
longed standing indicates the pres- 


ence of starch. 


D. POLYVINYL CHLORIDE-ACETATE 
TESTS——If the residue does not dissolve 
in acetic acid but does dissolve in warm 
pyridine, it is likely that it is a polyvinyl 
chloride-acetate resin. 

(a) With Celliton Fast 
Stain. See under Group I, A. 


Yellow RRA 


(b) Solubility in Acetone. Only poly- 
vinyl chloride-acetate resin will dissolve 
in acetone. : 


E. POLYVINYL CHLORIDE TESTS 
——lIf the residue is insoluble in warm 
pyridine but soluble in ethylene dichloride, 
the resin is likely polyvinyl chloride. 

(a) With Liebermann-Storch Reaction. 
A small portion of the residue is covered 
with a few drops of acetic anhydride and 
one drop of conc H:SO, is added. Within 
half an hour, the resin turns greenish-blue 
if it is polyvinyl chloride. 
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V. Dilute Hydrochloric Acid- 
Soluble Portion 


The 2% HCi-soluble portion of the fin- 
ish may contain casein-formaldehyde, urea- 
formaldehyde, melamine-formaldehyde, di- 
cyandiamide-formaldehyde, urea-formalde- 
hyde plus starch, melamine-formaldehyde 
plus starch, insoluble starches, and com- 
pounds containing solids, such as antimony 
and tin. If after the HC1 extraction, other 
work is to be performed on the fabric, the 
fabric should be washed in running water. 


All but 10 ml of the acid solution is 
evaporated to dryness on a steam bath; a 
residue results if a finish of this group is 
present. Care must be taken not to char 
this residue by overheating during the 


evaporation process. 


A. TEST FOR FORMALDEHYDE- 
TYPE RESINS (a) Carbazole Reaction. 
A drop or two of the filtrate is added to 1 
or 2 drops of a sulfuric acid solution of 
carbazole (0.1 g in 55 ml of conc H.SO,) 
on a white spot plate; casein-formaldehyde, 
urea-formaldehyde, dicyandiamide-formal- 
dehyde, and melamine-formaldehyde will 
give a blue color, if present. The combina- 
tions of urea-formaldehyde plus starch or 
melamine-formaldehyde plus starch, how- 
ever, will not give a positive reaction im- 





mediately; after standing about 5 minutes 
the characteristic bluish-green color does 
develop, however. 

(b) Phloroglucinol Reaction. For test 
details refer to IV, B (b) above. 


B. CASEIN-FORMALDEHYDE TEST 
——W ith Violet Ring Reaction. See Il, D 
(a) above. 


C. GLACIAL ACETIC ACID TEST 
One third of the HC1 extraction residue is 
warmed with 3 to 5 ml of glacial acetic 
acid; if it dissolves, it is probably urea- 





formaldehyde. 


D. UREA-FORMALDEHYDE _ TESTS 
(a) With Aniline Reagent. About five 
grams of the original fabric are cut up 





into small pieces, placed in a 250-ml Erlen- 
meyer flask, barely covered with pure ani- 
line and refluxed one to two hours. The 
clear aniline extract is poured into a Petri 
dish, covered, and allowed to stand one 
to two days. Crystals of diphenyl urea will 
separate out of solution and will melt at 
235°C. The volume of aniline must be 
kept at a minimum to aid in the recrystal- 
lization process. The amount of aniline 
required will vary with the bulkiness of 
the fabric. 

(b) Benzylamine Reagent. The resin is 
refluxed with approximately 10 times its 
weight of benzylamine (boiling point 
185°C, sp gr 0.98) for 1 to 2 hours. Slow 
cooling results in the formation of dibenzy] 
urea, CO (NH-CH:C;H;):, which may be 
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Figure 19 
Dibenzyl urea crystals (X-Nicols) 


recrystallized from alcohol. The dibenzyl 
urea melts at 169-173°C. 

The crystal data of dibenzyl urea are as 
extinction; optic axial 
angle greater than 70°; and refractive in- 
dices of alpha — 1.594 + 0.004 and beta 
= 1.65 + 0.01. These crystals develop as 
elongated plates, a which 
usually appear aggregated and act as a 
single crystal. Figure 19 shows crystals of 
viewed with X-Nicol 


follows: parallel 


number of 


dibenzyl urea as 
prisms. 

(c) With Xanthydrol Reagent (7). One 
to two grams of the original fabric are 
slurried with 40 ml of glacial acetic acid 
to which 15 ml of water have been added, 
heated to just below the boiling point for 
half an hour, filtered while hot and cooled 
to 25°C. To 45 ml of the clear filtrate, five 
ml of a saturated solution of xanthydrol in 
methanol are added slowly. If no precipi- 
tate forms, the solution is evaporated until 
one does. The precipitate may be recrystal- 
lized from a 60:40: :dioxane :water mix- 


protein fabrics. Two solutions of Calcocid 
Alizarine Blue SAPG are made up, each to 
contain 0.1% of dye, one to contain 0.1% 
H.SO., and the other, 1.0% H.SO;. A 
200-ml portion of the dye solution is 
used for each 1.0 gram of sample. The 
lower acid content solution is used for five 
minutes at 25°C, and the higher acid con- 
tent solution is used for five minutes at the 
boil. Both samples should be washed in 
running water to stain. 
Cross-sections of two stained samples are 


remove excess 
shown in Figures 16 and 17. 

If the lower percentage acid solution 
stains a lighter blue than the higher per- 
centage indicates that 
melamine-formaldehyde is present; if 
darker, urea-formaldehyde is present. 

In the case of melamine or urea plus 
starch, these two stain test variations give 
only weak positive reactions, which during 


acid solution, it 


an analysis would be classed as question- 
able; this same type result is also given for 


dicyandiamide-formaldehyde and _ acetone- 








ture and identified with the following formaldehyde type finishes and for com- 
optical data: binations of melamine and stearamid. 
Dixanthyl Dixanthyl* 
Constants Urea Thiourea Melamine* 
Extinction Parallel Parallel Symmetrical 
Refractive Index ni 1.614 + 0.003 n1 1.705 + 0.003 ni 1.840 + 0.005 
n2 1.745 + 0.005 n2 1.750 + 0.005 ne 1.670 + 0.005 
Silhouette Angle ve +s 42° +02 v6 +3 
* These compounds may also be found at this point. 
E. MELAMINE AND UREA-FORMAL- (b) Picric Acid Reaction. To two or 


DEHYDE STAIN TEST- (a) Calcocid® 
Alizarine Blue SAPG (C I 1054) 
This stain test may be used only on non- 





* Trade mark. 
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(7). 


three ml of the acid solution, a few drops 
of a saturated water solution of picric acid 
are added; a dense precipitate of long, 
hair-like needles indicates melamine pic- 
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Figure 20 


Melamine picrate crystals (X-Nicols) 


rate. A portion of this precipitate is re- 
crystallized from water on a microscopic 
slide. Melamine picrate has a refractive 
index in the long direction of n 1,508 
+ 0.004. If more dicyandiamide is present 
than melamine, the melamine picrate may 
not be readily detected. Figure 20 is a 
photomicrograph of melamine _ picrate 
taken with X-Nicol prisms. 

A melamine plus siarch type compound 
as well as other melamine or urea combi- 
nations gives only a slight cloudiness rather 
than a precipitate; this cloudiness should 
be considered only as an indication of the 
presence of melamine and not as definite 
proof. A crystallization of picric acid may 
be caused by the presence of excess acid, 
and this should not be confused with the 
melamine picrate. 

Dicyandiamide also gives a yellow pre- 
cipitate with a saturated solution of picric 
acid. This precipitate consists of granular 
isotropic crystals. 

(c) Cyanuric Acid from Melamine Com- 
pounds. Approximately the 
original fabric (or the acid extract residue) 
are refluxed for 6-8 hours with enough 
solution (40-50% _ solu- 


5 grams of 


phosphoric acid 
tion) to cover the sample. The clear extract 
should be allowed to stand overnight. Crys- 
tals of acid.2H,O are formed 
which may be further identified with the 
following crystal data: parallel and sym- 
metrical extinction, negative character, op- 
14.5°, and beta refractive 


cyanuric 


tic axial angle — 


index = 1.660 + 0.005. 
F. REFRACTIVE INDEX DETERMI- 
NATIONS For further identification, 





the refractive index of the resin present on 


325 








the fiber surfaces may be determined. 
Properly cured resin has a refractive index 
that varies somewhat but is definite enough 
for a confirmative test. The following in- 


dices have been determined on cured resins: 


Melamine-formaldehyde n 1.61 — 1.63 
Urea-formaldehyde n 1.56 + 0.01 
Casein-formaldehyde n 1.56 + 0.01 


G. FEHLING’S TEST. The treatment 
with HCl has already been completed so 
that it is necessary to perform only the 
regular Fehling’s test. (See III-C.) 





Insoluble starches and combinations of 
urea or melamine plus starch give positive 
reactions for reducing type compounds. 

Some of the “insoluble” starches on the 
market contain antimony plus a trace of 
cadmium, which may be detected by spec- 
trographic or chemical analysis. 


H. SOLIDS IN THE ACID EXTRACT 
The presence of, or thé precipitation 
of, solids in the acid extract indicates the 
presence of compounds of tin or antimony 
and possibly others that have not as yet 
been encountered, 





Methods for identifying these salts in- 
clude a spectrographic analysis or specific 
microchemical tests, eg, heating the HCl 
acid extract to a point near the boil, add- 
ing Darco, filtering, and cooling to room 
temperature. 

(a) Tin Test (8). A drép or two of the 
acid extract filtrate is placed on a micro- 
scope slide, a drop of conc HNO, is added 
and the specimen is evaporated to dryness 
with gentle heating on a steam bath. A 1:1 
solution of HNO, is added to the residue 
and the evaporation procedure is repeated 
three or four times to convert the tin to the 
insoluble oxide. This residue is repeatedly 
extracted on the microscope slide with 1 
drops of 10% HNO; to remove sol- 
uble materials such as antimony. The in- 


to 2 


soluble residue is now dissolved in a drop 
or two of 5% HCI and several crystals of 
cesium chloride added. There are formed 
addition compounds, such as cesium chloro- 
stannate Cs:SNCk, which develop as 
small, colorless, highly refractive isotropic 
octahedra and cubes. These crystals require 
a magnification of 200-500X for satisfac- 
tory resolution. 

(b) Antimony Test (8). Jf no positive 
reaction was obtained for tin in the previ- 
ous test the following procedure should be 
followed: 

Two or three drops of the 10% 
HNO;, which was used to ex- 
tract the soluble material from 
the apparent tin are 
placed on a microscope slide 
and evaporated to dryness. The 
residue is taken up in 1 to 2 
drops of 5 per cent HCI and 
several crystals of cesium chlor- 


oxide, 
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scheint Ae EEE 
. TABLE IV 
IDENTIFICATION STAIN RESULTS 


Texchrome Stain 


On Wool 
untreated bright yellow 
glue green 
gelatin yellowish-green 
starch bright yellow 
casein dull yellow 
shellac bright yellow 


bright yellow 
yellowish-green 
bright yellow 
dull yellow 
bright yellow 
bright yellow 
yellow 

dull yellow 
pale yellow 


ethyl cellulose 

starch (converted to dextrine ) 
formaldehyde 

cationic agent 

sulfonated oil 

polyvinyl acetate 
melamine-HCHO 
casein-HCHO 

urea-HCHO 


Calco Stain No. 2 


On Cotton On Wool On Cotton 
light blue dark brown green 

blue brown green 

blue dark brown green 

light blue brown green 

grey brown dark green 
light blue tan green 

light blue brown green 

light blue brown yellowish-green 
light blue tan green 
greenish-blue brown brown 
greenish-blue brown green 

light grey brown green 

light green grey grey 

grey grey grey 

light grey grey grey 


EEE ee ew 


ide added. There formed 
addition compounds, such as 
2SbCl;CsCl, which appear as 
isotropic, colorless disks, hex- 
agonal plates, six-pointed stars, 
and rosettes. A magnification of 
100-200X is sufficient for iden- 
tification. 


are 


CONCLUSION 


The method of Skinkle has been criti- 
cized as being too time-consuming and not 
sufficiently specific (9). Any satisfactory 
method for the identification of textile 
finishing agents is bound to be time- 
consuming, although it would be ideal if a 
fabric could be spotted with a stain or 
reagent and the identity of the finish im- 
mediately revealed. Staining and spotting 
reactions, as well as other physical methods 
of analysis, have been introduced in this 
work wherever applicable and more work 
is progressing along these lines. 

Such separation schemes as have been 
presented here have 
useful only where the finish is known to 
be a chemical individual. 
copolymers are known to exhibit differ- 


been described as 


Mixtures and 
ences in solubilities as compared to those 
of the individual constituents. Such anom- 
alous solubilities can actually become an 
asset provided provision is made for the 
testing of the copolymer or mixture con- 
stituents in the solvent extraction in which 





TABLE V 
REFRACTIVE INDICES OF FIBERS 


Fiber Me Mw 
acetate rayon 1.478 1.473 
wool 1.556 1.547 
cuprammonium rayon 1.548 1.527 
viscose rayon 1.547 1.521 
cotton 1.578 1.532 
silk , 1.591 1.538 
orlon acrylic fiber (staple) 1.515 1.518 
X-51 acrylic fiber 1.515 1.518 
acrilan acrylic fiber 1.520 1.525 
dynel . 1.528 1.523 
dacron polyester fiber 1.708 1.535 
aylon ; 1.580 1.520 


Me—refractive index of the fiber in the long 
direction. 

Mw—refractive index of the fiber in the short 
direction. 





AMERICAN DYESTUFF REPORTER 


they appear. A copolymer should be ex- 
pected to behave somewhat differently than 
the polymers of the substituent monomers. 
If the copolymer has changed sufficiently 
in solubility as to be separated in another 
solvent group, it is deserving of separate 
treatment and analysis in that group, even 
to the extent of having special reagents 
developed to detect its nature. As for mix- 
tures or blended finishes, where one con- 
stituent may mechanically or otherwise 
hinder the solvent extraction of another, 
it would be highly improbable that this 
occlusion could be so absolute as to com- 
pletely prevent qualitative detection. 

The flexibility of this method makes it 
the type of procedure required for the 
constantly changing conditions present to- 
day, ie, the addition of new finishes to the 
market and the occasional discarding of 
others. Here is a method which can be 
added to or subtracted from without affect- 
ing it in general. The reader may well sub- 
stitute his own favorite method for one 
or more of the specific tests contained 
herein without any change in the general 
procedure. In some cases two or more spe- 
cific have been included for the 
same resin; this was done to overcome the 
interference of impurities or addition com- 
pounds. The presence of a finish may be 
overlooked by using only one suggested 
test, but will be detected by the second or 
third method. 
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PIGMENT DYEING Cationic 
Melamine Resins as Fixing 
Agents C, 4, 07 





US Pat 2,614,086 
(Imperial Paper & Color Corp- 
Oct 14, 1952) 


Jones 


The pigment-dyeing method covered in 
this patent is said to produce colorings 
of excellent crock-, scrub- and drycleaning 
resistance. 

The pigment-fixing agent is prepared 
by adjusting a mixture of melamine, tri- 
ethanolamine, glycerine and formaldehyde 
to a pH of 6-7, heating until a clear 
solution results, adding a mineral acid 
for a short time to bring the pH to 
0.5-2.0 and quickly neutralizing tack to 
pH 6-7 to prevent further polymerization 
or gelation. This resin dispersion, which 
can be concentrated up to 75% solid con- 
tent, is found to have strongly cation- 
active character. 

A water-dispersed pigment (not spe- 
cified in the patent summary) is mixed 
with a protective colloid (hydroxyethyl- 
cellulose), a cation-active dispersing agent 
(Triton K-60, i e, stearyl dimethyl benzyl 
ammonium chloride) and the aforemen- 
tioned resin precondensate. This mixture 
is dispersed in water to give a dispersion 
of 4% solid content. After the fabric is 
immersed and finally dried at 200-300° F 
the resin is said to be cured and the dyé- 
stuff uniformly fixed. 

This process differs from recent pig- 
ment-dyeing methods principally in that 
no pigment emulsion is applied; it ap- 
pears to differ from older methods, which 
use curable resins of any kind as fixing 
agents, in the application of specific 
cation-active condensates. 

A co-pending application has been filed, 
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specifically covering the manufacture of 
the cation-active melamine-formaldehyde 
resins used in the current process. 


Reference cited by the Patent Office: 


US Pat 2,364,692 (Interchemical Corp/ 
1944): textile dyeing emulsions of the 
water-in-lacquer type consisting of a pig- 
ment dispersed with a hardenable resin 
in the outer phase, i e, partly miscible 
with another water-in-lacquer emulsion of 
lower content in nonvolatile solvents. 


DYEING MIXED FABRICS 
of Acetate Rayon and 
Nylon C, 4, 07 


US Pat 2,615,781 
(Celanese Corp of America Olpin, 
Oct 28, 1952) 


Bell 


This process is designed to dye only 
the cellulose acetate portion in cellulose 
acetate-nylon mixtures. Insoluble acetate 
dyes are known to dye both but generally 
the shades produced are not uniform; 
nylon may be colored more readily than 
cellulose esters using acid dyes. To obtain 
uniform results, it appears that one should 
first dye the acetate portion without color- 
ing the nylon portion and then, in a 
second step, dye the nylon a shade cor- 
responding to that of the cellulose 
acetate. 

It has been observed that acid dyes 
(often advocated for the dyeing of nylon) 
leave this fiber undyed when applied in 
a liquid that is a specific swelling agent 
for the acetate fibers but not for nylon. 
Such a liquid may be composed of a 
lower water-miscible alcohol (ethanol of 
55-75% concentration), 1-5% sodium- or 
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ammonium thiocyanate and (optionally) 
a small amount of a lower organic acid. 
For example, the mixture might contain 
700 ml ethanol, 240 ml water, 30 ml 
acetic acid and 20 g sodium thiocyanate. 


Example: a mixed cellulose acetate- 
nylon fabric is immersed at room tem- 
perature for 5 minutes in a bath of 
Croceine Scarlet 3BS, dissolved in the 
liquid mentioned above, rinsed and dried. 
The cellulose acetate portion is dyed a 
deep red. The nylon portion, which re- 
mained unstained, has to be dyed for one 
hour at the boil in a new bath containing 
Naphthalene F Red BNS, or Lissamine F 
Yellow 2GS and formic acid. 

Evidently two-tone effects can be pro- 
duced according to the same principle. 


Among the references cited by the 


Patent Office: 


US Pat 2,428,835 (Celanese/1947): dye- 
ing cellulose acetate fibers with aqueous 
alcoholic solutions of dyestuffs containing 
a swelling agent (NaCNS) and a lower 
aliphatic (acetic) acid [cf Am Dyestuff 
Reptr 37, 397 (1948)]. 


US Pat 2,292,433 (Celanese/1942): dye- 
ing mixtures of acetate rayon and wool 
with dilute alcoholic solutions of acid 
dyes with or without adding an organic 
acid; wool remains white upon omitting 
the acid and is dyed uniformly with the 
acetate portion in acid solutions. 

US Pat 1,968,819 (Cam Dreyfus/1934): 
dyeing cellulose acetate by mechanical 
impregnation with a dyestuff solution 
(e g, an acid dye having no affinity for 
this fiber) in a volatile liquid (diethyl 
lactate) having at least a softening action 
on the material. 
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strength. The paired strength tests that 
could be made were limited by the amount 
of fabric available. The fabrics were laun- 
dered 20 times by the nine-step formula 
as used, first without and then with the 
low concentration of chlorine (0.01 per 
cent available chlorine) in the fourth suds. 

Losses were distinctly higher throughout 
as a result of the laundry procedure in- 
volving chlorine, both in the resin-treated 
and in the control fabrics. The urea-formal- 
dehyde resin-treated fabric in every case, 
however, lost more strength than the com- 
parable control. 


Figures 1 and 2 show comparisons be- 
tween the average strength losses of the 
urea-formaldehyde resin-finished fabrics 
and the controls for the respective speci- 
mens which were laundered; laundered and 
pressed; laundered and Fade-Ometer ex- 
posed; and laundered, pressed, and Fade- 
Ometer exposed. 


COMPARISON OF STRENGTH 
LOSSES IN THE UREA-FORMALDE- 
HYDE RESIN-FINISHED FABRICS AND 
IN THE CONTROL FABRIC DURING 
LAUNDERING BY A PROCESS WHICH 
INCLUDED CHLORINE 
and wet-warpwise breaking strength tests, 
losses were higher in the control than in 
the average of the urea-formaldehyde resin- 
treated fabrics through 10 and 15 wash- 
according to 
which in- 





In the dry- 


ings, respectively, applied 
the power laundry formula, 
cludes the use of chlorine. At the end of 
washing, however, the 
showed the 


the twentieth 
resin-finished fabric greater 
loss. 


In the dry, fillingwise breaking strength 
tests, the resin-treated fabrics showed the 
greater strength losses throughout. In the 
wet breaking strength tests in the filling 
direction, the control showed greater losses 
through 10 launderings, but the resin- 
treated fabric losses exceeded the control 


at the close of the twentieth laundering. 


Dry-bursting-strength losses of the con- 
trol tended to be as great as or greater 
than those of the urea-formaldehyde-fin- 
ished fabrics through 10 washings, but less 
thereafter. The fabrics suf- 
fered greater losses in wet bursting strength 
than did the control fabric after the 
fifteenth and twentieth launderings. 


resin-treated 


COMPARISON OF STRENGTH 
LOSSES IN THE UREA-FORMALDE- 
HYDE RESIN-FINISHED AND CON- 
TROL FABRICS DURING LAUNDER- 
ING WITH AND WITHOUT PRESSING 
Steam pressing applied to specimens 
laundering (32 pounds 
steam pressure, temperature 275°F), pro- 
little upon the strength 
changes. In the urea-treated fabrics and in 





following each 


duced effect 
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the controls, 88.4 per cent of the paired 
pressed and unpressed specimens fell with- 
in 5.0 per cent of each other. Two-thirds 
of the paired values fell below 3.0 per cent 
of each other. The distribution was the 
same in the urea-formaldehyde as in the 
control fabrics. 


Therefore, it is concluded that pressing, 
under the conditions followed, caused little 
change in the strength values either of the 
resin-treated or control specimens. 


COMPARISON OF STRENGTH 
LOSSES IN THE UREA-FORMALDE- 
HYDE RESIN-FINISHED AND THE 
CONTROL FABRICS DURING LAUN- 
DERING WITH AND WITHOUT 
LIGHT EXPOSURE-——Exposure in the 
Fade-Ometer for 40 hours after one, five, 
10, 15, and 20 launderings by the proce- 
dure which involved chlorine, totalling 
200 hours of Fade-Ometer exposure, 
greatly increased the strength losses both 
in the 
and in the control specimens. 


urea-formaldehyde  resin-finished 


Losses from a combination of laundering 
and light exposure were greater in the 
resin-finished than in the control fabrics 
in dry, warp breaking strength after the 
fifteenth and twentieth launderings; in 
the wet, warpwise direction after 10, 15, 
and 20 launderings; in the dry, filling 
breaking strength after 10, 15, and 20 
launderings; in the wet, fillingwise direc- 
tion after the first washing; and in the 
dry and wet bursting strength values after 
the first washing. 


Obviously, light exposure activated the 
damage caused by chlorine, with the resin- 
treated fabrics tending to show greater 
damage than the control, particularly on 
repeated launderings. 


Qualitative tests for chlorine made 
throughout the washing series were posi- 
tive for the resin-finished and negative 


for the control fabrics. 


COMPARISON OF STRENGTH 
LOSSES IN THE UREA-FORMALDE- 
HYDE RESIN-FINISHED AND CON- 
TROL FABRICS DURING LAUNDER- 
ING AND INTERMITTENT LIGHT 
EXPOSURE, WITH AND WITHOUT 
PRESSING—Again, pressing caused neg- 
ligible differences in strength losses when, 
in this case, pressing was added to the 
laundering and light exposure trials. In 
the resin-finished fabrics, 90.0 per cent (all 
but three) of the pressed and unpressed 
paired values fell within 5.0 per cent and 
66.7 per cent fell within 3.0 per cent of 
each other. In the control specimens, 73.3 
per cent of the pairs fell within 5.0 per 
cent and 50.0 per cent under 3.0 per cent 
of each other, with the remainder divided 
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as to whether the pressed or the unpressed 
specimens exhibited the greater losses. 
No observations of yellowing of white 
areas could be made on this series of fab- 
rics since all were dyed with solid colors. 


COMPARISON OF STRENGTH 
LOSSES IN UREA-FORMALDEHYDE 
RESIN-FINISHED FABRICS AND THE 
CONTROL FROM INDOOR DAYLIGHT 
EXPOSURE, WITH AND WITHOUT 
PRELIMINARY LAUNDERING BY A 
PROCEDURE INVOLVING CHLORINE 
Test specimens were exposed inside 
with a 





steel-framed casement windows 
southwest exposure, for certain periods of 
time in the spring. During most of the ex- 
posure periods, the weather was such that 
there were coal fires in the community. 
The appearance of the fabrics when the 
respective periods had ended 
showed evidence of absorption of soot and 
smoke in increasingly greater amounts with 
the extended periods of time. This un- 
doubtedly added to the deteriorating effect 


of atmospheric exposure. 


exposure 


The strength tests in this series of trials 


was confined to dry and wet bursting 
strength, because of limitations in available 
window space with comparable exposure 
conditions. Figure 3 shows the results of 


these trials. 


When new fabrics were exposed without 
any preliminary laundering, the dry-burst- 
ing-strength losses in the resin-treated 
fabrics progressed from 0.6 per cent after 
one week to 17.7 per cent after four 
months, with the greatest increase in loss 
coming between the end of the third and 
fourth The which had 
not been laundered, lost only 6.0 per cent 


in dry bursting strength through the entire 


months. controls, 


four-month period. 


Wet bursting strength losses in new, un- 
laundered fabrics were greater than losses 
in dry strength, with the resin-treated 
showing greater losses than the control 
specimens. The exposed fabrics were in 
acid condition, with all outward evidence 
of having become saturated with smoke, 
as noted. 

When the fabrics were given 10 prelimi- 
nary launderings with a formula involv- 
ing chlorine, dry and wet bursting 
strength losses were considerably greater 
for the same period of exposure than in 
the comparable fabric which had not been 
washed before the exposure. For every 
exposure period, losses in the resin-treated 
fabrics those in the control 
specimens. 


exceeded 


Wet-bursting-strength losses throughout 
were greater than dry, and the margins be- 
tween the losses in the resin-treated and 
the paired control specimens were wider 
in the wet than in the dry values. 
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Figure 1 
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Line graphs showing strength losses of urea-formaldehyde resin-finished rayon gabardine fabrics (average values for three fabrics) 
in comparison with a control fabric, after the designated commercial laundry procedures made according to a formula including a 
low concentration of chlorine, together with auxiliary treatments. 
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. Figure 3 
Line graphs showing bursting strength losses of urea-formaldehyde resin-finished and 
control specimens when exposed inside window glass, with and without preliminary 
laundering by a commercial procedure including chlorine in one of its steps. 


SUMMARY 
This report covers a study of chlorine 
retentive properties in urea-formaldehyde 
resin-finished 


and control textile 


specimens in which laundering by a com- 


fabrics 


mercial formula with and without chlorine 


in the procedure was applied, and launder- 
ing with chlorine included in the formula 
was applied repeatedly, with and without 
pressing, and with and without intermit- 
tent exposure to light in a Fade-Ometer. 
The fabrics also were exposed to daylight 


through window glass, with and without 
preliminary launderings with the process 
which included chlorine. 

The findings of this study confirmed 
those of previous investigations in this 
series, i e, that chlorine may be adsorbed 
by some resin-finished fabrics from a laun- 
dry bath to a greater extent than by un- 
treated control fabrics after a repeated 
number of washings, even if the chlorine 
is present in small concentrations. Lesser 
strength losses were shown in some cases 
by the nonresin treated fabrics during the 
early numbers of washings, which may 
have resulted from a protective action of 
the resin finish before sufficient chlorine 
was adsorbed to effectuate increased 
strength degradation. After repeated 
launderings, with or without accompany- 
ing light and pressing treatments, the 
resin-treated fabrics tended to exhibit 
greater strength loss than did the control. 
Ironing at a low temperature did not 
cause significant increases in strength 
losses. Light, on the other hand, proved 
to be a significant factor in the degrada- 
tion of textiles that had adsorbed chlorine. 
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Book Keviews 





An Introduction to the Chemistry 
of the Hydrides 


Dallas T Hurd 

X—231 pps; illus; 6 x 94%; $5.50 
John Wiley and Sons, Inc 

New York, N Y (1952) 


In this relatively small book the author 
has succeeded in placing much compre- 
hensive information on the hydrides and 
related compounds of hydrogen. In ad- 
dition there are short but excellent 
chapters on Chemical Bonding, Acids 
and Bases, and the Nomenclature of the 
Hydrides. The Appendix contains brief 
sections on the Toxicology of the Hy- 
drides, Vacuum Manipulation of Volatile 
Compounds, Source of Hydrides, and an 
Extended Table of Physical Properties 
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and Thermodynamic Data for the Boron 
Hydrides. 

The author covers the hydrides by use 
of a device based upon the periodic table; 
that is, the elements in Group I are cov- 
ered first, those in Group II, second and 
The chapter dealing with the 
elements of Group IV contains material 
on the hydrides of silicon, the precursors 
of the silicones. At the end of each sec- 
tion dealing with the hydrides of a par- 
ticular element references are placed for 
those who may wish to investigate further 


so on. 


into the literature. 

The text is heartily recommended by 
this reviewer for reference purposes. It 
also is suited ideally to those people who 
might wish a rapid review of an in- 
creasingly important branch of chemistry, 
both industrially and academically —VL 
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Chemical Investments 


John F Bohmfalk, Jr 
Chemonomics, Inc 
400 Madison Ave, New York 17, N Y 


In this handbook, Mr Bohmfalk gives 
comprehensive analyses of research ex- 
penditures and their relationships with 
sales and earning capacities. Current re- 
and management activities of 
twenty chemical companies are examined, 
and the outlook for each firm is analyzed. 
Detailed presentation is made of the past 
and current financial data for each com- 
pany. 

The book points up the fact that there 
is close interrelation between expenditures 
for research and development, and _ it 
presents a gauge by which chemical in- 
vestments can be evaluated and earning 


search 
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potentials determined. Well - organized, 
concise, and readable, the book accom- 
plishes its purpose without snowing the 
reader under a mass of statistical data. 
Mr Bohmfalk has wisely placed his “facts 
and figures” in statistical tables set apart 
from the body of the text in the appendix. 
—JRR 


Technical Reporting 


Joseph N Ulman, Jr 
Henry Holt & Company 
New York, N Y (1952) 


While most books on 
porting concern themselves with grammar 
and form and generally disregard the 
material to be reported on, Joseph N 
Ulman, Jr gives a thorough discussion 
of oral and written, general and specific, 
and formal and informal reporting. His 
sections on grammar and presentation 
are impressive in their completeness and 
manner of coverage. He treats the sub- 
ject of report writing, however, in its 
best understood connotation; that is, the 
logical and clear presentation of infor- 
the reader interested in the 


technical re- 


mation to 
end result. 

In the preface, the author states that 
this book is designed to eliminate much 
of the nonessential material that is often 
included in books on report writing. He 
that he will discuss such matters 
as grammar and form from the point of 
view that they will make the material 
more easily understandable and usable 
for the reader. His contention is upheld 
throughtout. 

The book should te a part of the 
reference library for anyone involved in 
general or technical reporting—SLM 


avers 


Modern Textile Auxiliaries 


Edited by A J Hall (1952) 

200 pages; $5.00 

Thomas Skinner & Co, Publishers, Ltd 
44 Brazennose St, Manchester 2, England 


Without question this is one of the 
most useful books available to chemists 
whose work is in any way connected with 
textiles. It is the best encyclopedia of 


textile auxiliary chemicals available. 

Considerable information is presented 
about each of fifteen hundred commercial 
products of American, British and con- 
tinental origin. Although published in 
England, the book’s coverage of American 
products is excellent. Since the defects 
are small no specific points will be men- 
tioned. This is the only volume of such a 
nature where the reader may find data 
on the products, chemical structure or 
composition, chemical properties, func- 
tional properties as a textile auxiliary, 
specific textile applications and references 
to literature and patents. 

Two short indexes covering ten pages 
make it very simple to locate products 
either by name or by function, e g, anti- 
statics, detergents, softeners, etc. By avoid- 
ing duplication in the text the author 
has been able to present considerable 
continuous data about the products. 

The only criticism offered is that the 
binding is poor and is apt to deteriorate 
quickly.—RJP 


Statistical Methods for Chemical 
Experimentation 
W L Gore; 210 pages; $3.50 


Interscience Publishers, Inc 
New York, N Y (1952) 


This small but comprehensive manual 
is the first of an Interscience series of 
manuals that is intended to “provide a 
straightforward description of laboratory 
procedures and methods for the evaluation 
and recording of experimental results”. 
This manual makes an auspicious be- 
ginning; if its successors are as thorough 
and as modern, the manuals should be 
valuable additions to the chemical litera- 
ture. 

The book presents formulas and de- 
scriptions of the use of many of the 
modern, powerful statistical tools which 
are profusely illustrated by practical in- 
dustrial problems encountered by chem- 
ists and engineers of E I du Pont de 
Nemours and Company, Inc. The author, 
who is at the DuPont Experimental Sta- 
tion, analyzes the statistical solutions to 
these problems in a very lucid manner. 

This little book is a valuable reference 


for those people who employ statistical 
methods in their daily experimentation. 
It is equally valuable to those people 
who would like some understanding of 
the statistical approach to the solution 
of complex laboratory or industrial prob- 
lems that are encountered wherever 
chance and variation exist—JBM 


Encyclopedia of Chemical 
Technology 


Edited by Raymond E Kirk and Donald F 
Othmer 

Volume IX, 943 pages 

$25.00 (subscription price) 

$30.00 (single copy price) 

Interscience Publishers, Inc 

New York, N Y (1952) 

Volume IX of this magnificent en- 
cyclopedic series comprises “Metal Sur- 
face Treatment” to “Penicillin”. As in 
previous volumes, the text is a com- 
prehensive treatment of diverse materials 
and processes, written by an expert in 
the particular area of coverage. Further- 
more, each entry includes an extensive 
tibliography to sources where more ex- 
haustive information may be acquired. 
Many cross references to topics under dif- 
ferent headings are included, together 
with volume and page numbers when 
the discussion is in preceding volumes. 
These standard practices of a good en- 
cyclopedia greatly simplify the task of 
finding information on a given topic. 

Volume IX contains relatively few 
entries of primary interest as such to the 
textile chemist. The most important is 
probably a nine page summary of the 
napthalenesulfonic acids that includes an 
extensive table of dyestuff intermediates 
together with encyclopedia references 
thereto. However, to the chemist who 
necessarily must be informed in the ex- 
tensive area comprising his profession, 
these volumes present a very fertile 
source of information. 

The physical characteristics of the en- 
cyclopedia are in keeping with the splendid 
material content. The volume is well 
bound in a heavy black cover with blue 
trim; the paper quality is excellent, and 
the type size is such as to make for 
strainless reading.—JBM 





ABSTRACTS 





An Improved Fade-Ometer 


L Boor and § L Trucker, ASTM Bull, April, 


1953, p 38-43. 


Among the useful tools for judging 
the suitability of a material for outdoor 
use is the accelerated weathering test em- 
ploying some form of high-intensity light 
source. However, in these machines in 
the commercial form available there is 
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much to be desired in the control of two 
of the factors, namely, temperature and 
humidity, which are known to be im- 
portant in their effect on the manner and 
rate of degradation. 

Since the light sources commonly used, 
such as arc lamps, are also good sources 
of the longer heat rays, the problem of 
control of the temperature of the speci- 
men during irradiation was early recog- 
nized, and means were provided for cool- 
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ing specimens by a stream of air drawn 
from the room by a blower. This air as 
encountered in nonconditioned areas in 
the temperature zones may be anything 
from about 20 to 70 per cent relative 
humidity, and when raised in temperature 
during heat exchange to 140-150° F would 
suffer a drop in humidity, and any speci- 
men of normal moisture content would be 
practically dehydrated. The frequently 
described discrepancies between outdoor 
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sunlight exposures and such accelerated 
tests were long suspected to arise from 
the anhydrous condition of exposed 
specimens and the concomitant change 
of character and rate of degradation re- 
actions. 

Launer, during the development of the 
N B S standard dyed papers for calibra- 
tion of light intensity, tested the standard 
paper and various dyeings at 38° C and 
13 per cent relative humidity, and at 54° C 
and 37 per cent relative humidity. He 
found that in 20 out of 42 dyeings the 
rate of fading was affected by the tem- 
perature and humidity in the range cited. 
He pointed out the desirability of stand- 
ardizing such factors as relative humidity, 
type of arc, voltage, and temperature. 

Nordhammar investigated temperatures 
and humidities existing in the Fade- 
Ometer during normal operation, and 
found that the relative humidity at an 
air temperature of 131° F inside the in- 
strument, with the wick system in opera- 
tion, was of the order of 11 per cent. He 
described simple modifications 
which effectively increased the cooling 
effect, and he was able to raise the relative 
humidity of the ambient air stream to 
about 28 per cent. 

Van den Heuvel introduced a saturating 
trough of Rashig Rings and water spray 
through a high capacity blower sucked 
room air and saturated it. 
The volume of air handled was about 
four times the rate of the normal ma- 
chine, and hence the temperature rise of 
air in its passage through the exposure 
chamber was only 4-5° C and the relative 
humidity of the exit air was 65+2 per 
cent. Tests made on dyes whose fading 
behavior depends on relative humidity 
confirmed that the color changes observed 
during outdoor sunlight exposure were 
duplicated by the modified Fade-Ometer 
with 65 per cent relative humidity in the 
exit air, as compared to the normal Fade- 
Ometer (low relative humidity), where 
the color changes were qualitatively en- 
tirely different from those produced by 
sunlight. 

The authors describe in great detail 
the construction of a weathering ap- 
paratus using the Atlas type enclosed arc 
as the light source, in which the tem- 
perature and relative humidity of the air 
in contact with the specimens are con- 
trolled and are variable over a wide range 
of ambient conditions. The effect of vary- 
ing ambient temperatures and relative 
humidity during fading tests on National 
Bureau of Standards Paper 1554 are 
shown. 

Studies of fading rates made under the 
same variable conditions on textiles and 
plastics confirm the importance of close 
control of ambient temperature and rela- 
tive humidity during light exposure. 


several 
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Studies on the Partial Carboxy- 
methylation of Cotton 


G C Daul, R M Reinhardt and J D Reid, 


Textile Research J 22, 787-92, December, 
1952. 

Carboxymethylation — the reaction be- 
tween monochloracetic acid and cotton in 
the presence of sodium hydroxide — pro- 


duces significant changes in the physical and 
chemical properties of cotton, depending 
upon the degree of substitution. For ex- 
ample, a relatively strong treatment, to 
effect a substitution of one carboxymethyl 
group per one to three anhydroglucose 
units, will result in a product soluble in 
water. The authors 
treated cotton to this state while retaining 


have successfully 
its fibrous character and much of its orig- 
inal tensile strength. Cotton that is treated 
to obtain a substitution of about one car- 
boxymethyl group per 
cose units will have changed physical and 
chemical properties, and will be insoluble 


to 50 anhydroglu- 


in water but highly swellable. It is this 
range of substitution with which this paper 
is concerned. The new properties of modi- 
fied cotton in this range may be utilized to 
advantage for other treatments — for ex- 
ample, in the production of crease-resistant 
cloth (see following abstract). 

An investigation was undertaken to 
ascertain the most efficient and the most 
economical conditions for the partial car- 
boxymethylation of cotton. This necessi- 
tated a study of the carboxymethylation 
reaction itself, a study of the possibility 
of using ordinary textile machinery in the 
process, and a study of effects of the treat- 
ment on the important textile properties. 


The following conclusions were reached: 

1) Concentrations of monochloracetic acid 
as low as 4%-8% are sufficient to ob- 
tain carboxymethyl substitutions from 
0.032 to 0.048, provided strong alkali 
is used. 

2) Increased reaction may be obtained by 
increasing the temperature of the so- 

= i im 


Negligible reaction occurs below 10°C; 


dium hydroxide to about 67 


above 80°C substitution is not increased. 


3) Partial carboxymethylation in the range 
of 0.010 to 0.150 substitution increases 
the breaking strength and elongation of 
cotton thread. 

1) Carboxymethylated- cotton in several 


forms does not deteriorate during 


storage. 


A 
— 


Carboxymethylated cotton may be dyed 
as well as or better than mercerized cot- 
ton with azoic dyes; it does not dye as 
well with substantive, vat, or sulfur 
dyes. It has a great affinity for basic 
dyes, but these are not washfast. Light- 
fastness of azoic-dyed carboxymethyl- 
ated cloth is better than that of mer- 


cerized cloth. 
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6) Partially carboxymethylated cloth will 
resist soiling and facilitate soil removal 
to a noticeable extent. 

7) The acidic carboxymethyl group will 
exchange cations with salts, and is 

strong enough to catalyze the condensa- 

tion of amino resins to produce crease 


WHC 


resistance. 


Crease-Resistant Cloth from 
Partially Carboxymethylated 
Cotton 


G C Daul, R M Reinhardt and J D Reid, 
Textile Research J 22, 792-7, December, 1952. 


A method of applying resin treatments 
to the acid form of partially carboxylated 
cotton cloth to produce crease-resistance 
has been developed. The acidity of the 
carboxyl group and the higher swell- 
ability are advantageous for overcoming 
two difficulties met in the usual methods 
of producing crease-resistant cotton by 
resin treatment. The presence of the acid 
carboxy group supplies a built-in catalyst, 
making the addition of catalyst unneces- 
sary, in this way avoiding the prepoly- 
merization of resin baths that contain 
added catalysts. The high swellability of 
the modified cotton allows easier pene- 
tration of the resin-formers and increased 
pickup of resin, with the production of 
cloth of equivalent crease-resistance, of 
superior hand and _ abrasion-resistance, 
and better in most other physical prop- 
erties, in comparison with the unmodified 
resin-treated cloth. 


The process of carboxymethylation, 
which consists of impregnating cotton 
cloth with a weak solution of mono- 


chloracetic acid followed by treatment 
with strong sodium hydroxide, is com- 
mercially feasible and can be carried out 
on ordinary textile equipment. 

Samples of 80-square cotton print cloth 
with carboxymethyl substitutions ranging 
from 0.024 to 0.067 in this 
investigation. Degree of 
expressed as the ratio of carboxymethyl 
groups to anhydroglucose units. (See 
previous abstract) 

The resins used were urea-formaldehyde 
and melamine-formaldehyde. The com- 
mercial catalysts, tested for comparison, 
were diammonium phosphate and Mon- 
santo Catalyst AC. 

The condensation catalysis by the car- 
boxyl group proved effective in that the 
higher the degree of carboxymethyl! sub- 
stitution, the greater the resin pickup and 
the greater the retention after 
laundering. 

Varying the concentration of resin re- 
vealed that the carboxymethylated cotton 
cloth had a higher capacity for the crease- 
proofing resins and exhibited much less 
change in hand than the unmodified cloth 
with equivalent amounts of resin—WHC 
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EMPLOYMENT REGISTER 





This column is open for two inser- 
tions per year, per member, without 
charge. Blanks can be obtained from, 
and filed with, the Secretary of the 
Association, Lowell Textile Institute, 
Lowell, Mass. It is understood that 
these will be open to inspection by 
prospective employers who can obtain 
further information from the Secretary. 





53-7 
Education: B S, Textile Engineering, 
with additional courses in chemistry 
and business administration. 
Experience: textile finishing. 
Age: 25; single; veteran; references; tex- 


tile executive or sales position in 
northeastern U S preferred. 5-11, 5-25 


53-9 
Education: B S, Chemistry and Dyeing 
Experience: laboratory and assistant fore- 
man, cotton dyeing. 
Age: 34; married; veteran; references; ex- 
ecutive position in dyeing or finishing. 
South or Southeast desired. 


53-10 

Education: Chemistry, college and grad- 
uate school, Denmark, five months study 
in U S. 

Experience: Manager of large dyehouse 
specializing in wool. 

Age: 36; married; now resident in western 
U S and seeking position there. 


§.75. 6-8 





Midwest Section Outing 
RRANGEMENTS have been com- 
pleted for the 2Ist Annual Outing 

of the Midwest Section on June 
Lake Lawn Lodge, Delavan, Wisconsin. 

The traditional softball game will take 
place at 9 AM, under the watchful eye 
of L B MacFarland, umpire. Buffet lunch 
is set for 11:30, immediately after which 
the golf enthusiasts will begin operations. 
Horseshoe pitching is slated for 1:30. The 
day’s activities wind up with the banquet 
and awards at 7:30. 

W D Paine heads the Outing Com- 
mittee of F F Myers, D A Anderson, 
F F Beverly, V C Braun, R O Brenner, 
K P Ferguson, J O'Malley, T Ratajczak 
and F E Schroeder. 


13 at 
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CALENDAR 


AATCC 
COUNCIL 
June 5 (Hotel Willard, Washington, 
C). 


NATIONAL CONVENTIONS 


September 17-19, 1953 (Hotel Conrad 
Hilton, Chicago); Sept 15-18, 1954 (At- 
lanta Biltmore, Atlanta, Ga); Sept 21-23, 
1955 (Chalfonte-Haddon Hall, Atlantic 
City, N J). 


HUDSON-MOHAWK SECTION 
June 19 (Outing). 


MID-WEST SECTION 


June 13 (Outing, Lake Lawn Lodge, 
Delavan, Wis); November 7 (Hotel 
Bismarck). 


NEW YORK SECTION 


June 19 (Outing, North Jersey CC, 
Wayne, N J): Sept 25, Oct 3, Nov 20 
(Swiss Chalet); Jan 29, Feb 26 (Hotel 
Statler, N Y); April 23, 1954, May 21, 
1954 (Swiss Chalet). 


NORTHERN NEW ENGLAND 
SECTION 

June 19 (Annual Outing, Merrimack 
Valley CC, Methuen, Mass.); Nov 6 
(LTI); Dec 4 (MIT Faculty House). 


PHILADELPHIA SECTION 
Sept 11; Oct 23; Dec 4; Jan 15, 1954. 


PIEDMONT SECTION 


June 12-13 (Mayview Manor, Blowing 
Rock, N C); Sept 12 (Hotel Charlotte, 
Charlotte, N C). 


RHODE ISLAND SECTION 

June 12 (Outing, Wannamoisett C C); 
Oct 23 (Prov Eng Soc); Dec 4 (Annual 
Meeting, Sheraton-Biltmore, Providence). 


SOUTHEASTERN SECTION 
June 19-20 (Outing, Radium Springs) 


SOUTH CENTRAL SECTION 


Aug 21-22 (Outing, Chattanooga Golf 
& Country Club, Chattanooga, Tenn); 
Dec 5 (Patten Hotel). 


WESTERN NEW ENGLAND 
SECTION 

June 19 (Outing, Wallingford Country 
Club); Oct 2, Nov 6 and Dec 11 
(Rapp’s). 


NNE Section Changes 
Outing Date 
N order not to conflict with the Dry 
Salters’ Outing, the Northern New 
England Section has shifted the date of 
June 12 to 


their annual outing from 


June 19. The site, Merrimack Valley 
Country Club, Methuen, Mass, remains 
the same. 
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OTHER EVENTS 


AMERICAN LEATHER CHEMISTS ASSO- 
CIATION 
Golden Jubilee Meeting, June 7-10 (Netherland 
Plaza, Cincinnati) 


AMERICAN OIL CHEMISTS’ SOCIETY 


27th Fall Meeting, November 2-4, Sherman Ho- 
tel, Chicago, IIl. 
AMERICAN SOCIETY FOR QUALITY 

CONTROL 

Textile Division: May 27-29, Convention Hall, 
Philadelphia, Pa. 
AMERICAN SOCIETY FOR’ TESTING 

MATERIALS 

1953 Annual Meeting, June 29-July 3, Chalfonte- 
Haddon Hall, Atlantic City, N J; 1953 Fall 
Meeting, Oct 14-16, New York, N Y. 


AMERICAN TEXTILE MACHINERY AS- 
SOCIATION 
Exhibit of American Textile Machinery, April 
26-May 1, 1954, Atlantic City Exhibition Hall. 
Atlantic City, N J. 


ASSOCIATION OF CONSULTING CHEM- 
ISTS AND CHEMICAL ENGINEERS, INC 


Annual Meeting—25th Anniversary-October 27 
(Hotel Belmont Plaza, New York). 


CANADIAN ASSOCIATION OF TEXTILE 
COLOURISTS AND CHEMISTS (Quebec 
Section) 

June 20 (Annual Golf Tournament). 


GARMENT DYERS GUILD OF AMERICA 


1953 Technical Clinic, June 12-13 (Seneca Dye 
Works & Hotel Powers, Rochester, N Y) 


GORDON RESEARCH CONFERENCES 
June 16-Sept 4 (Colby Jr College, New London, 
N H). 


INTERNATIONAL FEDERATION OF TEX- 
TILE CHEMISTS AND COLORISTS AS- 
SOCIATIONS 


1953 Congress: September 17-19, Luzern, 
Switzerland (under the auspices of the Swiss As- 
sociation of Chemists-Colorists). 


NEW BEDFORD TEXTILE INSTITUTE 


ALUMNI ASSOCIATION 


Annual Homecoming & Clambake, June 6, New 
Bedford, Mass. 


NEW YORK BOARD OF TRADE (DCAT) 


Drug, Chemical and Allied Trades Section; 
63rd Annual Meeting, Sept 24-27, Pocono Manor 
Inn, Pocono Manor, Pa. 


SOUTHERN TEXTILE EXPOSITION 
October 4-9 (Textile Hall, Greenville, S C) 


SYNTHETIC ORGANIC CHEMICAL MAN- 
UFACTURERS ASSOCIATION OF THE 
UNITED STATES 


June 11-13 (Joint Outing with Manufacturing 
Chemists’ Association at The Greenbrier, White 
Sulfur Springs, W Va. 


TEXTILE RESEARCH INSTITUTE 
1953 Annual Meeting, Nov 12-13. 


TEXTILE WORKSHOP 


3rd Annual Meeting: June 10-July 1, Lowell, 
Mass. 


P337 











New York Section——— 


__ Proceedings of the American Association of Textile Chemists and Colorists 


ION-EXCHANGE RESINS IN THE TEXTILE INDUSTRY* 


H C BORGHETTY, J J BERNARD AND J C WINTERS 


INTRODUCTION 

HOUGH much has been said and 

written on the subject of ion-ex- 
change resins in many industries, and 
large quantities of ion-exchange resins are 
being used, our textile industry has not 
received much attention. We 
deavor to bring out some of the possibili- 
ties of ion exchange in the processing of 
textile fibers and fabrics. 


will en- 


HISTORICAL To the English scien- 
tists, Adams and Holmes, must go full 
credit for the initial synthesis of ion- 
exchange These workers were 
familiar with the naturally occurring sands 
and sulfonated peat, lignite, and coal that 
had been used to soften water for 20 years. 
They were familiar, too, with the short- 
comings of these exchangers and recog- 
nized, as had many others, the need for 
ion-exchange materials of well-defined 
chemical structure. In 1935, Adams and 
Holmes reasoned that the phenolic hy- 
droxyl groups not involved in the conden- 
sation of phenols and formaldehyde to 
form insoluble “\C” stage resins should be 
free to ionize and to permit cation ex- 
change. Similarly, they considered the pos- 
sibility of acid absorption by means of 
amine-formaldehyde Adams _ and 
Holmes used the polyhydric phenols of 
naturally occurring tannins as the base 
materials for their cation-exchanging resin 
and, by the condensation 
amines such as m-phenylenediamine with 
formaldehyde, synthesized resins capable 
considered to be acid 





resins: 


resins. 


of aromatic 


of what was 
adsorption. 
The past decade has witnessed a very 
rapidly expanding market and growing 
interest by many industries. Applications 
in the pharmaceutical field are numerous 
and include the adsorption and concentra- 
tion of vitamins and the conversion of 
streptomycin sulfate to streptomycin chlo- 
ride. In the food industry, ion exchange 
can be used to remove calcium ions from 
milk and replace them with sodium. They 
are also useful in the purification of sugar 
* Presented before the New York Section at 
Kohbler’s Swiss Chalet in Rochelle Park, N J, on 
Friday, October 24, 1952, by H C Borghetty with 


the assistance of Bernard and Winters in the 
discussion. 
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H C Borghetty 


The authors present an elementary ex- 
planation of the mechanism by which ion 
exchangers remove ions from aqueous solu- 
tions. An ion exchanger is a large, water- 
insoluble, highly cross-linked resin possess- 
ing either reactive acidic groups or reactive 
basic groups. The cation exchanger can 
exchange either hydrogen or sodium ions 
for sodium, calcium, magnesium or other 
metallic or positive ions; the anion ex- 
changer can exchange hydroxyl ions for 
sulfate, chloride, or other anions. The 
cation exchanger is regenerated for use 
by treatment with either dilute sulfuric 
acid or common salt, whereas the anion 
exchanger is regenerated for reuse by 
treatment with dilute sodium hydroxide. 

Besides describing the use of beds of 
ion-exchange resins for softening water or 
for completely demineralizing water, the 
authors suggest many new possible uses. 
They may be employed to increase gradu- 
ally the acidity of a solution, as for apply- 
ing acid dyes on wool, or to control alkal- 
inity, as for applying vat dyes on wool. 
The interesting possibility is also suggested 
of spinning synthetic fibers so as to contain 
small particles of ion-éxchange resins in 
the mass and thus to impart dyeability to 
the synthetic fiber. 


juices. Ion-exchange resins have even been 
taken internally! Acid-adsorbing ion-ex- 
change resins in tablet form are adminis- 
tered for the relief of ulcers, while sodium- 
adsorbing resins have been used in the 
treatment of edema. The use of resins in 
such application is unique in the sense that 
the medicine is not absorbed by the body. 
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THEORY OF ION EXCHANGE 


Every chemical compound, whether alco- 
hol, salt, water, or marble, is composed of 
molecules, the smallest particles into which 
a compound can be divided yet still pos- 
sess the properties of that compound. The 
molecule can be divided into atoms, but 
the chemical behavior of these smaller par- 
ticles will not resemble that of the mole- 
cule. If common table salt, sodium chloride, 
were divided into atoms: 


NaCl > Na + ci 
sodium chloride sodium chlorine 
molecule atom atom 


a very reactive, unstable metal and a green, 
poisonous gas would be produced. If so- 
dium chloride is dissolved in water, how- 
ever, a different division takes place: 





NaCl 2 Na* + Cci- 
sodium chloride sodium chloride 
molecule ion ion 


and two electrically charged particles called 
ions result. In chemical compounds these 
ions are bound together in definite ratios 
to form molecules; there is no electrical 
charge on the molecule as a whole. When 
the molecule becomes ionized in water, 
however, its charged components are free 
to wander throughout the water and per- 
haps to form molecules with other types 
of ions that may be present in the solution. 
If the ion carries a positive charge (a char- 
acteristic of metals), it is known as a 
cation. If negatively charged, it is called 
an anion. 

Of course, not all compounds dissolved 
in water are ionized in the same way. Some, 
like sugar or alcohol, are not split at all, 
but are present in a water solution as un- 
charged molecules. Such compounds are 
not capable of ion exchange. Others, like 
bases, salts, and acids, are ionized or dis- 
sociated to the full extent of their solu- 
bility. 

If calcium sulfate or magnesium sulfate 
(compounds whose presence in water 
causes a scaly deposit in tea kettles or in 
boilers) react in water with sodium car- 
bonate, or with sodium hydroxide, a 
“swap” of ions occurs and new compounds 
are produced. Equations showing the 
charge on each ion would be written: 


May 25, 1953 


ee 


ee 


Calci 
droxi 
tion. 
hydr¢ 
positi 
woul 
libriu 
the ic 
be di 
the w 
form 
draw: 

Th 
water 
and n 
hardn 
tried 
in ha 
folloy 


which 
the ri 
curds 
suds { 
calciu 
pickes 
that 
consu 
An 
neutr. 
duce 
sodiu: 
permi 
types 


It 
forme 
or, fa 
a bill 
appre 
revers 
reache 
mM, 3 
But s 
sociat 
and | 
of wa 
place. 
only | 


WI 
excha: 
partic 
occur: 

To 
excha: 
sary | 
cule | 
above 


May 


\GE 


alco- 
od of 
vhich 
pos- 
The 
. but 
par- 
nole- 
ride, 


ine 


reen, 
f so- 
how- 


ide 


alled 
hese 
atios 
rical 
/hen 
ater, 

free 


ypes 
tion. 
har- 
isa 


illed 


lved 
»me, 
all, 
un- 
are 
like 
dis- 


olu- 


fate 
ater 
r in 
car- 


inds 
the 


953 


| erry 


——— 











Proceedings of the American Association of Textile Chemists and Colorists 








Ca++ + SO: = + 2Na* + COs= -, CaCOs]| + 2Nat + SOs = 
Mg TSO, = + 2Ne* 2OH- -—» Mg (OH):2/ 2Nat + SOs = 
Calcium carbonate and magnesium hy-_ resultant compound will trade ions and 


droxide are insoluble and drop from solu- 
tion. If calcium carbonate and magnesium 
hydroxide were dissociated by water into 
positive and negative ions, the reaction 
would be called reversible, for an equi- 
librium would be reached in which all of 
the ions represented in the equations would 
be distributed homogeneously throughout 
the water. As it is, however, the continuous 
formation of insoluble compounds with- 
draws these ions from solution. 

These equations are really diagrams of 
water-conditioning methods, for calcium 
and magnesium ions are to blame for water 
hardness. If, for example, you have ever 
tried to create a foamy lather with soap 
in hard water, you have brought about the 
following : 


Ca++ + SO. 
Mg++ + $O, 


2Na Soap —+ 
2Na Soap —+ 


which produce insoluble soaps that form 
the ring around the tub and soft, insoluble 
curds in the water. You have noticed that 
suds finally appear, but only after all of the 
calcium and magnesium ions have been 
picked up by the negative ions of the soap, 
that is, only after much soap has been 
consumed to soften the water. 

Another example of ion exchange is the 
neutralization of an acid by a base to pro- 
duce a salt and water. If, for example, 
sodium hydroxide and sulfuric acid are 
permitted to react together in water, 4 ion 
types are involved: 

2Na 2OH- + 2H SO; = 

It is important to note that the water 
formed in this reaction is not dissociated, 
or, rather, that only 2 or 3 molecules in 
a billion are If the 
appreciably ionized, the reaction would be 
reversible, that is an equilibrium would be 
reached in which all (Na*, OH-, 
H+, SO.~) would remain in solution. 
But since the water produced is not dis- 
sociated, it is removed from the reaction 
and loses its identity among the molecules 
of water in which the reaction has taken 
place. When the solution is evaporated, 
only sodium sulfate remains. 


ionized. water were 


ions 





WHAT IS ION EXCHANGE? Ion 
exchange is the trading of one charged 
particle for another, the “swap” that 


occurs in countless chemical reactions. 

To illustrate the manner in which an ion- 
exchange resin functions, it is now neces- 
sary to substitute a large insoluble mole- 
cule in place of one of the ions in the 
above double-decomposition equations. The 
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neutralize without contributing other con- 
taminating ions because the large insoluble 
ion does not participate in any manner in 
the system. Here lies the outstanding ad- 
vantage of the ion-exchange resins and the 
reason for the spectacular success of these 
very new but extremely valuable chemical 
tools. They represent a means of packaging, 
in suitable containers, acidic or alkaline 
properties without difficulty. They further- 
more are never consumed but only satu- 
rated and are thus readily regenerated for 
further use. 





CATION EXCHANGERS Cation- 
exchange resins are large, insoluble, highly 
cross-linked resins possessing reactive acidic 
groups capable of taking up cations with- 


Ca Soap! 2Na+ + SO. = 


Mg Soap! 4 2Na+ + SO; = 


out participation of the rest of resin that 
remains insoluble and unreactive 


SO;H 
R SO:;:H NaCl = R 
SO:H 
This reaction typifies the cation ex- 


changers because the reactive —SO;H is 
firmly anchored to the unreactive 


| . s 
=a 
—R—i—R— 


allowing only exchange of the cation. 


— 2Na* SO. 2HOH 

These resins possess (COOH) or 
(SO:H) groups capable of yielding H ions 
(or other cations) in exchange for Na, Ca, 
Mg, etc. 

ANION EXCHANGERS 
changers are highly cross-linked insoluble 


Anion ex- 





resins possessing reactive basic groups, 

—NH: or quaternary, anchored to resin 
but able to adsorb anions. 
=N . OH 

R |=N . OH + H++ CI 2 
=N . OH 


The chloride ion has been taken up and 
the solution becomes neutral. 


DEIONIZATION WITH  ION-EX- 
CHANGE RESINS The mechanism in 
Figure 1 illustrates the principle of de- 
ionization: 

Suppose a water supply must be treated 
because it contains, among other ionized 
impurities, large quantities of magnesium 
that will contribute to boiler- 





sulfate 
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scaling, or will form insoluble soaps. 
Suppose, moreover, that a water source 
free from not only the magnesium 
ion, but also the sulfate ion, is desired. 
Such a purification may be accomplished 
readily by passing the impure water first 
through a column containing large num- 
bers of cation-exchange resin particles. As 
the water passes over the resin bed, hydro- 
gen ions are released from the resin’s acid 
groups, and magnesium ions are adsorbed. 
As a result, the cation-resin bed becomes 
enriched with metallic ions. To maintain 
a balance of electrical charge, two singly 
charged hydrogen ions are released from 
the resin for each magnesium ion ad- 
sorbed, so that the number of charged 
particles in the water which emerges from 
the unit is actually greater than that which 
entered. There is this important difference, 
however: no magnesium ions remain in 
solution, and the salts that were present 
are now acids (i e, magnesium sulfate has 
been changed to hydrogen sulfate, or sul- 
furic acid). 


At this stage, the job of deionization is 
only half done, for the acidic effluent from 
the cation-exchanging bed must now pass 


SO;:Na 
SO;H 
SO:H 


HCl 


through a bed containing particles of an 
anion-exchanging resin. This resin contains 
amine constituents capable of exchang- 
ing hydroxyl groups (OH) for other 
anions. Since we have chosen mag- 
nesium sulfate as a typical water impurity, 
we will follow the fate of the sulfate ion 
(SO,—) as it comes in contact with the 
anion exchanger. Each sulfate ion adsorbed 
on the resin surface is replaced in solution 
by two hydroxyl ions since the charge (or 
valence) of the sulfate ion is just double 
that of the hydroxyl. 


All that emerges from this 2-unit system 
is pure water. But we will have to explain 
what happened to the hydrogen ions con- 
tributed by the cation exchanger and the 
hydroxyl ions released by the anion ex- 
changing resin. Obviously, they were not 


=N—OH 
R |=N—cl + H:0 
_|=N—OH 


adsorbed; but where did they go? As was 
mentioned before, water is not appreciably 
ionized. The hydrogen ions from the acid 
groups of the cation exchanger “join 
hands” with the hydroxyl ion from the 
anion exchanger to produce water mole- 
cules, which are in no way different from 
the water in which they were produced. 
Deionization is the complete removal of 
all ions from a solution; no positively or 
negatively charged particles remain. The 
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water will not conduct an electric current; 
it is as ionically pure as distilled water. 


SIMPLE WATER SOFTENING 
There are applications where the removal 
of all ions is not necessary or even desir- 
able. What if only the magnesium and 
calcium ions were objectionable in a water 
supply? Then a 
known as softening is recommended, and 
only the cation exchanger is employed. 
Obviously, the cation exchanger cannot be 
used in the acid form, for this would re- 
place the metallic ions in solution with 
hydrogen ions and produce a highly acidic 
water that might be more troublesome than 
the initial “hard” water. Actually, the 
cation exchanger is used in the sodium 
form, that is, the resin is first treated with 
a solution of sodium chloride (a_ brine 
solution) to replace all of the hydrogen 
ions on the resin with sodium ions. Then, 
when the water to be softened passes over 
the active exchange centers, sodium re- 
places the other metallic ions in solution. 
And sodium salts do not cause boiler scale 
nor do they react with soap to form curds. 
Softening is the simple replacement of an 
objectionable ion for a desirable one. 

All of you are aware of the dif- 
ficulties that hard water can cause in the 
textile industry through the precipitation 
of insoluble soaps and interference with 
dyeing. Ion-exchange resins will remove 
the harmful ions from solution. 


procedure commonly 


MONOBED DEIONIZATION —— In 
the preparation of deionized water, one of 
the most important developments has been 
the Monobed technique, which has impor- 
tant advantages over two-step deionization 
involving first removal of the cations and 
then subsequent removal of the anions in 
a separate bed. The Monobed is an inti- 
mate mixture of both an anion exchanger 
and a cation exchanger. For deionization, 
these resins would be used in the free acid 
and free base form. Now, if we pass 
through this Monobed a solution of sodium 
chloride, for example, the sodium ions will 
be adsorbed on the cation exchanger. The 
equilibrium reaction is as follows: 


Na‘Cl- + R—SO:3H = R—SO;Na + H'Cl 


Note that one of the by-products of the 
reaction is hydrochloric acid. Now, because 
there is also present a free-base resin 
(R-NH;OH), the acid is immediately neu- 
tralized and removed from the system. The 
result is constantly to upset the equilibrium 
and to drive the reaction to completion. 
Exactly the same situation prevails relative 
to the anions. 


Na‘Cl- + RNH;OH = RNH:;Cl + Na*+OH- 


The sodium hydroxide formed is immedi- 
ately neutralized by the free-acid form of 
resin in the Monobed. Thus, by means of 
this intimate mixture of anion exchanger 
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CATION EXCHANGER 


ANION EXCHANGER 





and cation exchanger a deionization effi- 
ciency has been obtained which is really 
revolutionary. 


REGENERATING THE MONOBED 
You may say, “If the anion exchanger 
must be regenerated with sodium hy- 
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droxide and the cation exchanger must be 
regenerated with acid, such as hydrochloric, 
how do we regenerate a mixture of the 
two resins?” The answer is that you sepa- 
rate the two resins by an ingenious method. 
By backwashing, or introducing a flow 
of water into the bottom of the ion- 
exchange column, you agitate the resin 
particles in water. The two resins have 
different densities, and settle into two 
layers. Then the top layer is regenerated, 
and the waste regenerant allowed to run 
over the bottom layer. The bottom layer 
of resin is then regenerated by introduc- 
tion of the regenerant at the interface of 
the two layers. The top layer, of course, 
is unaffected. After regeneration of the 
two layers and rinsing, the whole is mixed 
by introducing compressed air into the 
bottom of the chamber. 


APPLICATIONS IN TEXTILE 
PROCESSING 


WATER SOFTENING W ater-soften- 
ing installations based on ion-exchange 
resins are currently used along with the 
older natural silicates. lon-exchange resins 
are also used for reclaiming copper from 
waste liquors in the cuprammonium- 
rayon process and to recover zinc viscose 
spin baths. Although mention has been 
made concerning the purification of dye- 
stuffs, no practical applications have as 
yet resulted. There are textile applica- 
tions in which confusion may arise con- 
cerning the exact function of the three 
different means of controlling contami- 
nating ions. 

When soap is used in hard water, it pre- 
cipitates as an insoluble calcium soap. This 
can be avoided by adding a sequestering 
agent to tie up the calcium ion and release 
the soap. A stable synthetic detergent, such 
as an alcohol sulfate, could be substituted 
for the soap and it would not be affected 
by the hardness of the water because the 
resultant calcium salt is still soluble and 
effective. Nonionic detergents function re- 
gardless of the ions present. lon-exchange 
resins could be used prior to addition 
of the soap in order to free the water 
from calcium ions. 

Economics would dictate whether the 
water should be treated with resins, 
whether a sequestrant should be added to 
protect the soap or whether a synthetic 
detergent should be used in place of soap. 
Sequestrants are consumed in ratio to the 
contaminating ions. Synthetic detergents 
continue to function regardless of the ratio 





of ions present. 
In applications 
change of ionization characteristics during 
a chemical process or slow removal of ions 
is desired, the only procedure would be 
the use of ion-exchange resins. We believe 
that the possibilities for the control of 


where  deionization, 
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ionization by the use of ion-exchange resins 
are numerous in the textile industry. 


PROPOSED USE OF ION EXCHANG- 
ERS IN WOOL DYEING Recent 
work indicates the possibility of modify- 
ing the present method of acid dyeing of 
wool by controlling the ionization of the 
dyebath with ion-exchange resins. 





Wool is an amphoteric fiber, which can 
be considered as consisting of long peptide 
chains composed of the following units: 


co NH CH 
a ihe, al ir wr i a 
CH co NH 
and also bridged occasionally by cystine 
and salt linkages. 

The most important dyestuffs for wool 
are the acid dyestuffs, which are usually 
the sodium salts of sulfonated derivatives 
of anthraquinone, triphenylmethane, quino- 
line, etc, which can be designated as 
follows: 

Color SO;:Na 


These colors vary in their affinity for the 
wool fiber as well as in their shade, solu- 
bility and fastness properties. They can be 
roughly divided into four categories de- 
pending upon the type of dyebath used. 
Some of these dyestuffs are very readily 
soluble and dye very uniformly; whereas 
others are difficult to dye in uniform 
shades. 


Many attempts have been made to con- 
trol wool dyeing by control of the speed 
of dyeing and the pH of the dyebath. 
According to our studies of dyeing prop- 
erties, we know that the ideal manner of 
controlling dyebath characteristics is to de- 
velop acidity as the dyeing proceeds. No 
method has been found at the present time 
except boiling away ammonia from ammo- 
nium sulfate or acetate, but we suggest the 
ion-exchange capable of 
changing the ionization characteristics of 
the acid dyebath by adsorbing sodium ions 


use of resins 


and releasing hydrogen ions. At the present 
time anhydrous sodium sulfate (formerly 
the hydrate, Glauber’s salt) is used as a 
leveling agent, and sulfuric or other acids 
are used to accelerate the dyeing operation. 
It is readily understandable that any com- 
pound, such as sodium sulfate, used to 
retard the dye becomes a disadvantage at 
the later stages of the dyeing when it is 
necessary to exhaust the remaining color 
completely. Furthermore, the salt added at 
the beginning of the dyeing cannot be 
eliminated during the dyeing excepting by 
the means we propose. 

The end result in dyeing wool is to ob- 
tain a fast dyeing by uniting the color acid 
to the amino groups in the wool: 


Wool NH: — Color SO:H 


The hindering effect of the sodium sul- 
fate can be proven by using it on a dyed 
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wool fiber where it actually assists in re- 
moving the dyestuff. This is explained by 
the following mechanism: 


Wool Base H2SO; + Color Acid NaSalt 


No literature is known to us wherein 
any suggestion is made concerning the con- 
trol of the ionization effect by the elimina- 
tion of the sodium ion during the dyeing. 
It is conceivable that the sodium salt of 
the acid dyestuff could continue to be used 
without any addition of the normal 5% 
anhydrous sodium sulfate and to 3% sul- 
furic acid on weight of fiber (owf). By 
circulating the dye liquor through an ion- 
exchange resin after the bath has reached 
the boil, it will be possible to eliminate 
the sodium ion from the dyestuff salt, thus 
forming a chemical combination dyestuff- 
wool. 

It is known that dyestuff combination 
under normal conditions occurs gradually 
as the free acid is liberated. This free acid 
has lower solubility than the sodium salt 
and must be freed gradually in order to 
obtain level dyeing. 

This method is of greatest practical po- 
tential for those dyestuffs that are usually 
dyed from a bath weakly acid with acetic 
or formic acid to which an addition of sul- 
furic acid is made to effect exhaustion. 
These dyestuffs must be handled with care, 
which involves cumbersome procedures and 
therefore high labor costs. 


Many of these acid dyes are dyed from 
ammonium order to 
avoid the unlevel dyeing which would 
occur when acid is used at the beginning. 
Ammonium acetate also is used on the 
basis that it gradually liberates acetic acid. 
Often chrome-type dyestuffs, such as Aliza- 
rine Blue Black B, act like acid dyes. 

The suggested dyeing methods could be 
used also on nylon and on acrylic fibers. 


sulfate solutions in 


Such methods of dyeing would 
necessitate modification in dyeing 
equipment but would give much better 
control of the dyeing operation, which will 
thus be placed on a scientific basis and not 


new 
some 


be an empirical control. 

It is also possible to utilize resins as a 
prior treatment to produce the free sul- 
fonic acid of the acid dyestuffs and then 
to dye without addition of acid because of 
the affinity of the dye-acid for wool. 


SYNTHETIC-FIBER INDUSTRY — 
Since ion-exchange resins possess chemical 
groupings that act as dye mordants or ac- 
ceptors for basic or acid dyes, they have 
been studied in for the 
purpose of improving the dyeing prop- 
erties of the new hydrophobic synthetic 
fibers, such as nylon, Dacron, Orlon, dynel, 
etc. The textile industry has focused its 
attention lately on the desirability of modi- 
fying these hydrophobic fibers so that they 


our laboratories 
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can be dyed with the commonly available 
acid dyestuffs normally employed for wool. 
This problem has also extended to cellulose 


= Wool Base Color Acid + Na2SO,x 


acetate and viscose fibers where it is de- 
sired to blend such materials with wool 
te obtain a combination of desirable prop- 
erties. Unfortunately, most of the synthetic 
fibers as well as cellulose acetate and vis- 
cose rayon cannot be dyed successfully with 
the dyestuffs employed in conventional 
equipment for the treatment of wool. The 
search has therefore been intensified for a 
means of modifying the fibers so that they 
will accept and retain the acidic dyestuffs 
by dyeing methods commonly employed 
throughout the industry. 


A solution to the problem may come 
from the incorporation of monomers con- 
taining specific dye-acceptor groups in the 
original polymer prior to fiber formation, 
e g, vinyl pyridine in acrylic fibers, or it 
may come from loading or treating the 
fiber with small quantities of solid poly- 
electrolytes, or ion-exchange materials, pos- 
sessing dye-acceptor groups. This second 
approach has that certain basic 
resins might be useful as dye acceptors 
after incorporation into the fiber, because 
they can be successfully applied prior to 
spinning. 


shown 


Anionic-exchange resins of the quater- 
nary and amine types exhibit the same ten- 
dency as textile cationic finishes of lower- 
ing the light fastness of many acid and 
direct dyestuffs. This behavior is not too 
well understood and would require con- 
siderable study to select the least objec- 
tionable types. Primary and _ secondary 
amines are usually considered more harm- 
ful to light fastness than tertiary amines. 
The fact that the wool molecule with its 
secondary amine grouping (—NH—) is 
not harmful to the light fastness of acid 
indicates that the present-day 
light fastness are not well 
founded. Studies on ion-exchange resins of 
the amphoteric type resembling the wool 
molecule are expected to clarify some of 


dyestuffs 
theories of 


these theories. 

The possibility of attaching chemical 
groups capable of modifying properties 
other than the dyestuff properties should 
not be overlooked in ion-exchange poten- 
tialities. Such problems as water repel- 
lancy, flame-proofing, mildew-proofing, and 
static have been subjects for research. It 
is conceivable that an ion-exchange resin 
may serve as the “center of insolubiliza- 
tion” for a water-soluble polyelectrolyte, 
which might function as a highly effective 
coupling agent or dye acceptor. Apparently, 
only the surface groups are reactive, but 
they are sufficient in number to effect a 
relatively high weight capacity for a mate- 


terial of high molecular weight. In the 
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case of dyestuffs, it is conceivable that 
greater flexibility can be achieved in the 
development of suitable functional groups 
that could react with an acid dyestuff 
through a higher concentration of receptive 
sites at the surface. 

The same process might be applied di- 
rectly to a strongly acidic-cation exchanger, 
which might be reacted with a_ water- 
soluble polyamino compound, and this in 
turn would function as a coupling agent 
for acid dyestuffs. 

In all cases, the idea is to achieve a 
greater number of active sites at the sur- 
face of the resin particles. Since polyelec- 
trolytes coupled with an ion-exchange resin 
matrix should lead to an increased number 
of “cationic groups” at the surface, greater 
adsorption of an acid dyestuff by such a 
compound might be achieved. 


VAT-DYEING WITH AUTOMATIC 
pH CONTROL BY ION EXCHANGERS 
A worthy field of investigation for 
ion-exchange resins is that of dyeing wool 
with vat colors to avoid the danger of 
fiber degradation. At the present time vat 
dyes of the indigoid type can be readily 
applied to wool because in their leuco state 
they are readily soluble in mild alkali; 
anthraquinone types on the other hand re- 
quire relatively strong alkaline baths for 
complete solubility. If this alkalinity is 
not carefully controlled, the ,wool fiber is 
affected. In view of the constant change of 
ionization brought about by additions of 
hydrosulfite and by the difficulty of regu- 
lating the alkaline additions it is suggested 
that the pH control meter be used in con- 
junction with an ion-exchange unit. The 
latter could be inserted in tandem and thus 
facilitate maintenance of pH and of total 
alkalinity by providing a reservoir of buf- 
fering capacity to regulate the reaction. 





CONCLUSION 


This and similar studies point the way 
to potential uses of ion exchange. The tex- 
tile industry has not made use of ion 
exchange resins excepting for water correc- 
tion. Nevertheless the writers believe that 
many applications desire consideration. If 
added interest in the ion exchange resins 
has been created by this paper, the writers 
will feel amply rewarded. 


DISCUSSION 


Question: 1 would like to ask about the 
use of the ion-exchange resins for the pur- 
pose of neutralizing caustic liquors. Is 
there any possible effect that might be 
incurred from the cresylic acid penetrates, 
used along with the caustic? 


Answer: There shouldn’t be any detri- 
mental effect because of the presence of 
the cresylic acid penetrating agent, because 
we are interested in picking up sodium 
ions to neutralize the liquor, and any 
anions present would pass through the 
resin without undergoing any change. 


Q: How are these dyeing reactions con- 
trolled? Is it automatic or must you stay 
over the dyebath with your pH paper in 
hand and determine this reaction and add 
or subtract, or what? 


A: That's a very good question. In acid- 
dyeing wool, you'd have to start with a 
neutral pH and come down to the pH of 
the sulfonic acid of the dyestuff, i e, 
around 1.5. You can’t go beyond that. So 
if you install a system whereby you bring 
the pH down, you’d have to study, orig- 
inally, just what the curve is. But once you 
had the system set up, you would know 
when you had come down to the pH of the 
sulfonic acid. It wouid involve new tech- 
nique and control at least at first. 


Q: But it has to be watched, in other 
words ? 


A: Yes, it has to be watched, with this 
exception: that the sulfonic acid will not 
exhaust until it’s freed. 


Q: Can we get some idea of the eco- 
nomics of the exchange resins? How much 
would be required to overcome the effect 
of sodium sulfate in acid-dyeing wool? 


A: If you used ion-exchange resin, you 
would not use sulfuric acid or anhydrous 
sodium sulfate. The ion-exchange resin is 
an initial cost but is constantly regenerated. 
Once you have the installation made and 
the resin purchased, the only cost is re- 
generation. One cubic foot (that’s about 50 
pounds of resin) would remove the sodium 
from about 3/4, pound of anhydrous sodium 
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sulfate by weight. But you would then 
regenerate the activities of the resin with 
a very dilute solution of sulfuric acid and 
use it Over again. 


Q: In an ion exchange resin, could you 
give us an idea of the ratio of the inert 
material to the active groups? 


A: The equivalent weight of this material 
is approximately 100. Your total capacity 
of the weak acid and weak base resins is 
approximately 10 milligrams of materials 
per dry gram, or 21/4 times that for the 
strong base and strong resins; but that is 
at the ultimate in pH. For example, if you 
have a weak-base resin, in order to realize 
a capacity for neutralization of the ion of 
10 milligrams per dry gram, you must have 
a pH of one or less. Vice versa, in the case 
of a carboxylic exchange or weak acid, you 
must have a pH of 91/, or 10 before you’re 
able to achieve the total capacity of the 
carboxylic acid resin. The reason for this, 
for those unfamiliar with the hydrolysis of 
weak acids and weak bases, is the fact that 
once you add sodium ion to a weak acid, 
unless you have an excess of base, you 
start to get Equilibrium is 
reached between the hydrolysis and the 
neutralization; therefore, at any particular 
pH you'll have a capacity which is a func- 


hydrolysis. 


tion of the hydrogen ion concentration. 


Q: How do the resins act as buffers, if 
they simply remove ions from the solution? 


A: The salt of the ion-exchange resin 
acts just the same as any other buffer. The 
ion exchanger does not necessarily remove 
all ions from solution; there is an equi- 
librium established between ions in solu- 
tion and on the resin. 


Q: The question of the addition on the 
fiber of ion-exchange resins is a very won- 
derful idea, but I’m just wondering about 
this addition of ion-exchange resins as to 
retention of the particles and color value 
of the dyes. 


A: With reference to resins as dye ac- 
ceptors in fibers, the speaker was referring 
to resins spun into the fiber; so you should 
get the same sort of fastness and color 
value as if the fiber molecule itself had 
these ionic groupings. 
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SPECIFICATIONS AND CONTROLS 
FOR COMMISSION DYEING* 


WILLIAM ARMITAGE and JACK LEACH 


INTRODUCTION 


URLINGTON has a rather stringent 

set of specifications and controls for 
commission dyeing. We are sure that other 
reputable firms have similar specifications, 
but from our experience within the indus- 
try while endeavoring to overcome as much 
as possible any prejudice from our present 
firm affiliation, we feel honestly that we at 
Burlington are a little more particular than 
the average firm in adhering to stringent 
specifications. As a result of this strict ad- 
herence, we have built up an enviable repu- 
tation for quality. 


BASES FOR SPECIFICATIONS 


You might rightfully ask, how do we 
set our various specifications? Actually, we 
feel that there is only one essential guide 
to setting specifications for commission dye- 
ing and that is the all-important factor of 
end-use performance. We could set up the 
most rigid specifications all along the proc- 
essing line, but, if they were not guided 
by the end-use performance of a particular 
fabric, they would be valueless. Thus, our 
one objective is to set specifications that 
result in good end-use performance. We do 
this from several approaches: 

1. Wear Test——In our company we 
have a rather extensive wear-test program 
whereby our fabrics are made into gar- 
ments and distributed to members of our 
Wear-Test Panel, who are located in some 
15 states with varying climates and vary- 
ing end-use conditions. This group of 
some 500 nonemployees represents “a 
customer panel”, and each individual 
member reports regularly on the merits 
and peculiarities of garments manufac- 
tured from Burlington Mills and com- 
petitors’ fabrics. 

In our 





2. Laboratory Testing 
Laboratory in Greensboro we also sub- 
ject fabrics and products to many physical 
and chemical testing procedures in order 
to determine end-use performance. 

3. Close Relationship with Manufac- 
turers and Retailers By working close- 
ly with both manufacturers and retailers, 
some of which maintain their own test- 
ing laboratories and all of whom have 











* Presented at Kohler’s Swiss Chalet in Rochelle 
Park, N J, on Friday, Nov 21, 1952, by William 
Armitage. 
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Burlington Mills Corporation 


It is most important for a mill organi- 
zation which uses commission dyers that 
it have significant specifications for such 
farmed-out work if it will develop and 
maintain a reputation for quality of tex- 
tile merchandise. The authors emphasize 
that these specifications and the corres- 
ponding testing methods must be based 
fundamentally on end-use performance. 
Burlington Mills Corporation ensures this 
relation by maintaining a Wear-Test 
Panel composed of some 500 friendly 
disposed people in 15 states who report 
on the merits and peculiarities of gar- 
ments made from tested fabrics. Close 
relations are also maintained with manu- 
facturers of retail merchandise and the 
retailers to obtain reports, especially any 
complaints, from ultimate consumers. 


customer contacts, we receive valuable 
information, which guides us on estab- 
lishing end-use specifications. 

These three main sources of information 
are the guiding factors in establishing our 
end-use specifications. These specifications 
of course vary between end-use trades. For 
example, abrasion resistance is an important 
factcr in outerwear fabrics but is not so 
important in a blouse fabric. Thus, the 
end-use specifications for these two dif- 
ferent fields would vary. Naturally also, 
we take into consideration the individual 
complaints that are funnelled back to us 
from the consumer levels. We do not re- 
ceive too many complaints, however, and 
we accept this condition as an indication 
ihat our specifications are generally along 


sound lines. 


RELATIONS WITH 
COMMISSION DYERS 


Upon the establishment of specifications 
based on the above factors, we transmit 
them to our commission dyers. Here, in 
each case, the individual dyer is fully 
acquainted with our specific specifications 
and knows the various testing techniques 
we employ in order to determine that these 
specifications are rigidly adhered to on a 
continuing basis. I may mention here that 
we have our own facilities for testing to 
ensure that specifications are properly met. 
Each individual lot is checked to be sure 
that it meets our requirements. As an ex- 
ample of the volume we do in this testing 
procedure, I just noted that we average 
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between 3,500 and 4,000 samples a month 
from commission dyers alone. Our string- 
ency with respect to specifications does 
provide the individual dyers with some 
advantages, for we have found that many 
dyers use our specifications for their other 
customers and thus obviate setting up 
different specifications and different de- 
tailed testing methods. Most procedures 
required for testing under our specifica- 
tions are the normal ones employed 
throughout the industry and have been 
adopted from ASTM, AATCC and Fed- 
eral test methods. 


In many cases we inject our own special 
testing methods for the purpose of having 
a more practical approach based on end- 
use performance. I recall recently how we 
had to change our standard wash-test as it 
did not give the results which we con- 
sidered equivalent to a consumer's washing 
procedure. We found that washing a larger 
amount of a certain material together with 
a normal washing load did give us a test 
resulting in the guarantee that the cus- 
tomer was getting a fabric which would 
do everything that was specified by our 
salesmen. If we had not modified this test 
I am certain that we would have received 
justifiable complaints on this particular 
fabric. 

Just as I mentioned previously. that, if 
were not conditioned 
primarily end-use performance, 
they would be valueless, the same could 
be said that, if we did not have a system 
of controls to insure that these specifica- 
tions, once established, become an actuality, 
the specifications could also be said to be 
valueless from this standpoint. In our 
organization it is the job of Quality Con- 
trol to oversee this entire program of 
specifications, sampling and testing. It is 
their job to see that the specifications are 
correct, that they are followed and that 
they result in a satisfactory end-use per- 
formance. It is through quality control that 
the yarns entering the mill are of proper 
quality, that the spinning, the slashing and 
the weaving follow specific standards, and 
that the final greige goods are of first 
quality. Our goods in the greige state are 
checked most religiously at plant levels. 
In addition, operating out of our main 
manufacturing headquarters in Greensboro 
is a touring-team of quality-control check- 


our specifications 
towards 
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ers whose job it is to visit each plant and 
to make a spot check on adherence to 
standards. Individual plant managers have 
no control over these men, who are respon- 
sible only to the head of the laboratory. 

Moving into the next phase, we have our 
system of finished-goods quality control, 
which sees that the specifications are com- 
plied with and make regular spot checks 
on all dyeings in addition to the personal 
visits to the individual commission dye 
plants. We also utilize our converters, who 








are continually inspecting the hand, color 
and finish on each particular fabric. Further, 
our laboratory check on each dye lot is on 
a continuing basis so that, even though 
the fabric may have been shipped out of 
the plant, we do see that any defects are 
brought to the attention of our customer 
prior to the actual cutting of the fabric. 


In summary, while it may appear to you 
that we take a rather detailed approach 
to the establishment and control of speci- 
fications for commission dyers whose job 








is to follow our specifications (1), we have 
found that this strict attention to this all- 
important processing procedure has paid 
off. Our role has been to turn out a 
quality product, and in order to do so we 
have set end-use performance specifications 
to do just that. 


REFERENCE 
(1) Grover, A W, “The 


Dyehouse Laboratory,’ Am Dyestuff 
Repir 41, P622 (1952). 


Commission- 


Seated at the Dais, April 17 Meeting—Philadelphia Section—Hotel Du Pont. (L to R): J W MacNeil, American Aniline Products, Inc 

(Publicity Chairman); S G Turnbull, E | du Pont de Nemours & Co, Inc (Councilor); T J Scanlon, Dexter Chemical Corp (Secre- 

tary); J A Woodruff, American Viscose Corp (Program Chairman); P L Meunier, E | du Pont de Nemours & Co, Inc (Speaker;) 
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Meeting Report—— 
Philadelphia Section 


April 17, 1953 
Marcus Hook, Pa and Wilmington, Del 


HE Philadelphia Section held _ its 

third meeting of the year on April 
17, 1953 with an afternoon visit to the 
Textile Research Department of American 
Viscose Corporation, Marcus Hook, Pa, 
and an evening session at the Hotel Du 
Pont in Wilmington, Del. 

H Dalton, vice president in charge of 
sales for Avisco, welcomed the group at 
the afternoon meeting, which was high- 
lighted with a talk by Rene Bouvet, head 
of the Textile Development Branch, on 
“What the Textile Research Department 
Means to the Textile Trade.” 

George H Schuler, E I du Pont de 
Nemours & Co, Inc, welcomed these at- 
tending the evening which 
Paul L Meunier, manager of sales de- 
velopment of dyes for hydrophobic fibers, 
Dyes & Chemicals Division of Du Pont, 
spoke on “New Developments in the Dye- 
ing of Orlon acrylic Fiber.” 

Guests included Eric Williams of 
Rotert Williams & Sons (embossers), 
Manchester, England, and Heinrich Habig 
and Helmut Schumacher of H Habig & 
Sons, Erdecke (Ruhr), Germany. 

Approximtaely 220 members and guests 
attended the afternoon session with 314 
present at the evening meeting. 


session, at 


Respectfully submitted, 


THOMAS J SCANLON, Secretary 
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e ALCA Golden Jubilee Meeting 

The American Leather Chemists Associ- 
ation has announced that their Golden 
Jubilee Meeting will be held in Cincinnati, 
Ohio, at the Netherland Plaza Hotel dur- 
ing June 7-10th. 

The program will feature both his- 
torical and technical addresses, a tour of 
the Tanners’ Council Laboratories at the 
University of Cincinnati, technical group 
meetings, a Symposium covering 50 years 
of leather making, entertainment and the 
anniversary banquet. Three prominent 
foreign speakers will address the Associa- 
tion, as follows: 

Paul Chambard, Director of the French 

Tanning School in Lyon, France; 

Karl H Gustavson, Director of the 

Swedish Tanning Research Institute 
in Stockholm, Sweden; and 

Henry Phillips, Director of the British 

Leather Manufacturers Association of 
England. 


@ Radioactivity Industrial 
Applications Contest 


American Industry is being asked to 
apply atomic techniques to its own pro- 
duction methods to encourage thinking 
along these lines in a “Radioactivity In- 
dustrial Applications” contest sponsored 
by the Anton Electronic Laboratories, 
1226-38 Flushing Ave, Brooklyn 37, New 
York. 

Each entry must state a specific indus- 
trial problem and its possible solution 
through the use of a radioactive source 
and any instrument or circuit which uses 
a geiger counter tube, an integrator tube 
or any similar device for detection. 

Everyone in industry is being encour- 
aged by Nicholas Anton, President of the 
Anton Electronics Laboratories, to submit 
entries. In a letter explaining the purpose 
of the contest, Mr Anton states: “We be- 
lieve the time is now at hand for Amer- 
ican Industry to benefit by the vast store 
of Atomic Information gained by research 
on government atomic projects. . . . Some 
of the ideas you offer may be involved 
projects—some of them may be gadgets— 
but I’m certain that all of them will be 
ideas born of definite industrial needs”. 

Four prizes totaling $250.00 will be 
offered. The contest closes June 15th, 
and winners will be advised before that 
date. 
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@ Celanese to Produce Vinyl 
Acetate 


Production of vinyl acetate shortly will 
be undertaken by Celanese Corporation of 
America, according to a recent announce- 
ment by Richard W KixMiller, general 
manager of the Chemical Division of the 
company. 

The multi-million pound annual pro- 
duction program of the vinyl acetate 
monomer will be launched at the Pampa, 
Texas, chemical plant, which came into 
operation last November. Construction of 
the additional facilities for the project is 
now under way, and it is expected that 
initial output will begin in the third 
quarter of the year. 

Raw materials produced by Celanese 
at both the Pampa and the Bishop, Texas, 
chemical plants will be utilized in the 
production of the new chemical, according 
to Mr KixMiller. A process perfected in 
the Chemical Division’s research labora- 
tories at Clarkwood, Texas, will be used 
in the making of the acetate 
monomer. 


vinyl 


@ Shear-Speed Chemical 
Products Acquires New Plant 


Michigan Tool Company of Detroit has 
acquired a new building at 1119 E Ten 
Mile Road in the industrial area of Hazel 
Park, Michigan, to house production facili- 
ties of its new Shear-Sneed Chemical 
Products Division. Installation of process- 
ing equipment and truck loading facilities 
are expected to be completed shortly. 

The new building will be utilized pri- 
marily for final processing of a line of 
industrial chemical products. First of 
these is to be announced as soon as pro- 
duction is started. 


CORRECTION 


UE to an error beyond our con- 


trol, the full page advertisement 
of Atlas Electric Devices Company, 
which appeared in our issue of March 
2, 1953 contained the wrong photo- 


graph of their Fade-Ometer. 

On page 4A of this issue the cor- 
rect cut appears in a full page adver- 
tisement and we hone that those who 
were inconvenienced by this error 
will accept our apologies. 
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e New Attendance Record 
at °53 KAE 


The 41st Knitting Arts Exhibition, 
held last month in the Atlantic City 
Auditorium, enjoyed a_ record-breaking 


attendance of at least 14,000 visitors, ac- 
cording to Albert C Rau, manager of the 
exhibition. Nearly 6000 visitors had 
registered by the second day, it is re- 
ported. 

This marked the first time the show 
had been held under the joint sponsor- 
ship of the National Association of Ho- 
siery Manufacturers, the Underwear In- 
stitute and the National Knitted Outer- 
wear Association, and among the digni- 
taries on hand for opening ceremonies 
were Senator Alexander Wiley (R-Wis); 
W F Williamson, NAHM president; Roy 
Cheney, president of the underwear 
group; and Sidney Korzenik, executive 
counsel and director of the NKOA. 

Roy Carey, in charge of registrations 
reported the number of foreign visitors 
to be largest in the show’s history. 

210 exhibitors occupied space at this 
year’s exhibition, but apparently there 
was some disappointment among many 
mill executives and industry observers at 
the lack of operating machinery, espe- 
cially in the hosiery field. Most of the 
machinery producers appeared to be 
satisfied to display the products made on 
their equipment. However, the exhibits 
of the producers of textile chemical 
specialties, those of the yarn producers 
and those of the manufacturers of auxil- 
iary equipment received much favorable 


comment. 


@ 52nd PTI Alumni Reunion 


The 52nd annual alumni reunion of 
the Philadelphia Textile Institute 
be held June 12 at Manufacturers Golf 
and Country Club, Oreland, Pa. 
Graduates spanning a period of more 
than 60 years will enjoy a program that 
include the annual business meet- 


will 


will 
ing in the morning; golf, softball, swim- 
ming, tennis and “relaxation” in the af- 
ternoon; and the Reunion Banquet in the 


evening. 








e Cyanamid Fellowship 
Program 


American Cyanamid Company’s pro- 
gram of grants and fellowships to uni- 
versities this year include seventeen gradu- 
ate fellowship awards in chemistry and 
chemical engineering. The fellowships are 
awarded to graduate students commencing 
their final pre-doctoral year of study and 
carry a stipend of $1,500 plus full tuition 
and incidental laboratory fees. They also 
include $300 for unrestricted use by the 
Department of Chemistry or Chemical 
Engineering of the student’s university. 


OBITUARY 


A F GALLAGHER 
RTHUR F GALLAGHER, 42, 
chemist for Hayward-Schuster 
Woolen Mills, East Douglas, Mass, 
died March 25th in the Memorial 
Hospital, Worcester, Mass. 

Mr Gallagher was graduated from 
Lowell Textile Institute in 1930. 
Previous to joining Hayward - 
Schuster, he had keen chemist at 
the Hillsborough Mills, Wilton, 
N H, and for the American Woolen 
Co, Andover, Mass. 
















@ Record Number of Applicants 
at LTI Expected 

Richard W Ivers, director of admissions 
at Lowell Textile Institute, has announced 
that enrollments for admission to the 
freshman class entering in September, 
1953 are running ahead of totals for 
corresponding periods in recent years. 
Indications point to a trend toward early 
applications, particularly in the schools 
of engineering. 

Professor Ivers pointed out that recent 
changes in the Institute’s admission re- 
quirements appear to have stimulated the 
applicants to mid-winter rather than late 
spring action. 





NAMES IN THE NEWS 








W J Rothemich 


7TFILLIAM J ROTHEMICH, divisional 
TT cathe of Interchemical Corpora- 
tion’s Textile Colors Division, has been 
elected to the Board of Directors of the 
Corporation. Associated with Interchem- 
ical since 1933 in various technical and 
executive positions, he was formerly divi- 
sional president of the R-B-H Dispersions 
Division, Bound Brook, New Jersey. 


ILLIAM V EDWARDS has joined 

V4 the Grasselli plant of General Ani- 
line & Film Corporation as supervisor of 
the Wage and Salary section of the Per- 
sonnel Relations Department. 

Engaged in personnel work for about 
15 years, Mr Edwards was personnel man- 
ager of American Gas Accumulator Co, 
Elizateth, N J, from 1941 to 1945. More 
recently he has specialized in wage and 
salary administration for General Foods 
Corp and General Cable Corp. 
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OHN P REMENSNYDER, Chairman 
Je. the Board of Heyden Chemical Cor- 
poration and SIMON ASKIN, president of 
Heyden, have been elected vice presidents 
of McArthur Chemical Co, Ltd, reputedly 
the oldest chemical company in Canada. 
A majority stock interest in McArthur re- 
cently was acquired by St Maurice Chem- 
icals, Ltd of Montreal, which is jointly 
owned by Heyden and Shawinigan Chem- 
icals, Ltd. 

V G BARTRAM, president of Shawini- 
gan Chemicals, Ltd has been elected 
Chairman of the Board of McArthur. H § 
SUTHERLAND, vice president of Shawin- 
igan Chemicals, Ltd has been elected a 
vice president; R J JAMES was elected 
secretary-treasurer; ROBERT BERRY con- 
tinues as president and G A LEE as vice 
president. 

Heyden members of the Board of Mc- 
Arthur include Mr Remensnyder, Mr As- 
kin and F A DEGENER, general sales 
manager of chemicals for Heyden. Dr 
Sutherland, Mr Berry, Mr Lee and P W 
BLAYLOCK also wete elected directors 
of McArthur, 
Chemicals, Ltd. 

ARTHUR R BROADMAN, assistant 
vice president of Heyden and HENRY G 
WALTER, JR, partner in the New York 
law firm of Fulton, Walter and Halley, 
have been elected directors of St Maurice 
Chemicals, Ltd along with P W WRIGHT, 
who will represent Shawinigan Chemicals, 
Ltd. 


representing Shawinigan 
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G O Linberg 


eye O LINBERG, vice president 
of Synthron, Inc, who recently re- 
turned from an extended stay in the 
South, has been re-elected president of 
the Drysalters Club of New England, at 
a meeting held at Boston’s Hotel Vendome 
on April 24. 

The other officers re-elected were: 
FRANK BENVIE, vice president, AZEL 
MACK, sec’y-treas, and the following to 
the board of directors: WARREN DEW- 
ING, PHILIP DURFEE, CHESTER KO- 
PATCH and JOSEPH TRAVERS. 


ENRY M RUBIN, Richmond Oil, 

Soap and Chemical Company (Phil- 
adelphia), has been named sales manager 
with assignment to the main office. JOHN 
E GALLMAN has been named to serve 
the territory formerly covered by Mr 
Rubin when he was in charge of the 
Charlotte, N C, office. 


May 25, 1953 
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K B Park 


ENNETH BELL PARK, former pres- 
K ident of Watson-Park Company, Bal- 
lardvale, Mass, manufacturers of textile 
chemicals, is now serving the Company in 
the capacity of consultant. HOWELL F 
SHEPARD was recently elected president, 
following a tenure of 10 years by Mr 
Park in that capacity. Mr Shepard also re- 
tains his former title of treasurer. 

The Watson-Park Company was incor- 
porated in the State of Maine in 1925 with 
the following officers: FRANK WATSON, 
president; Mr Park, vice-president; and 
Mr Shepard, treasurer. The late GEORGE 
A MESSENGER was admitted to the firm 
in 1927. Mr Park succeeded Mr Watson 
as president in 1933. Following the death 
of Mr Watson in 1934, and that of Mr 
Messenger in 1943, Messrs Park and 
Shepard became sole owners of the Com- 
pany. 

Mr Park, a native of Winchester, Mass, 
is the originator of liquid Hydraldehyde 
(zinc sulfoxolate formaldehyde), tar re- 
movers for removing tar and paint specks 
in woolen piece goods, and various de- 
tergents and stripping agents for reworked 
wool. He attended Lowell Textile School 
(Class of 716), was chemist for the Merri- 
mack Chemical Company (Monsanto), and 
superintendent for Nitro-Chemical Or- 
ganization before joining Du Pont in 
1919 as a technical dyestuff salesman in 
the Boston Branch Office, where he re- 
mained until the formation of Watson- 
Park. 

Mr Park is a member of AATCC, the 
Industry Committee of the New England 
Textile Foundation, a past director of the 
Lowell Textile Institute Alumni Associa- 
tion, a member of the Rice Foundation 
Society, the Engineer’s Club and a di- 
rector of the Governor’s Island (Laconia, 
N H) Club. 


ALPH BARNARD, formerly over- 

seer at the St Pauls, N C, pilot plant 
of Burlington Mills, Inc, has joined the 
staff of the Department of Textile Re- 
search, School of Textiles, North Caro- 
lina State College, as a research super- 
visor. 
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MMETTE F IZARD, research associ- 
E ate of the Du Pont Company’s Film 
Department Research Laboratory in Buf- 
falo, N Y, has been named recipient of 
the 23rd annual award of the Jacob F 
Schoellkopf medal of the Western New 
York Section of the American Chemical 
Society, “in recognition of his research 
on the chemistry of high molecular weight 
condensation polymers, and contributions 
to the development of a process for the 
production of polyester fibers and film”. 

The award was made to Dr Izard at 
the May meeting of the Western New 
York Section of the American Chemical 
Society. 


ARRY W BRYSON, JR has been ap- 
pointed sales service representative 
of Hooker Electrochemical Company at 
Tacoma, Washington. His activities, cover- 
ing service on caustic soda, chlorine and 
ammonia, will be centered in the Pacific 
Northwest British Columbia and 
Alaska. 
Mr Bryson has been employed by 
Hooker since 1950 in the process study 
group. 


states, 


D S ALCORN has been transferred to 

the New York offices of Carbide 
and Carbon Chemicals Company to assist 
with the market development of chem- 
icals being produced at the new coal- 
hydrogenation plant at Institute, West 
Virginia. 

For the past four years, Mr Alcorn, 
who joined the Company in 1943, has 
been a technical representative in the 
Baltimore District office. Prior to this, he 
worked on the Company’s fellowship at 
the Mellon Institute of Industrial Re- 
search in Pittsburgh, Pa. 


MIL OTT, director of research fer 
Hercules Powder Company, Wilming- 
ton, Del, has been elected president of 
the American Section, Societe de Chimie 
Industrielle. He succeeds WORTH WADE, 
assistant to the president of American 
Viscose Corporation. The parent society is 
sponsoring the 26th International Congress 
of Industrial Chemistry in Paris in June. 
Dr Ott presided at the 35th anni- 
versary dinner meeting of the society 
on May 5 at the Chemists’ Club, New 
York, N Y. PIERRE DONZELOT, newly- 
appointed counselor of the French Em- 
bassy and former professor of chemistry 
and universary president, spoke to mem- 
bers of the society and invited university 
officials from the New York area. 
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J C Boesch 


OHN CHRISTIAN BOESCH has joined 
Wica Chemicals, Inc, Charlotte, N C, 

according to a recent announcement by 
William C Caldwell, Jr, president. 

Mr Boesch was with Southern Dyestuff 
Corp prior to going with Augusta Chem- 
ical Co in 1945. With the latter organiza- 
tion he attained prominence in the devel- 
opment of liquid naphthol colors. 


ERMAN MARK, head of the Divi- 
sion of Polymer Chemistry, Poly- 
technic Institute of Brooklyn, received the 
1953 Honor Scroll of the New York 
Chapter of the American Institute of 
Chemists, at the Chapter’s annual meeting 
in the Hotel Commodore, May 21. 
EMIL OTT, Director of Research, Her- 
cules Powder Company, Wilmington, Del- 
aware, was the principal speaker. 


ONALD E FOWLER has been named 
D to the new post of assistant sales 
manager of the latex and aqueous dis- 
persions group, Naugatuck Chemical Di- 
vision, United States Rubber Company. 

The appointments of THOMAS D 
RAMSEY and BRADLEY A SMITH as 
technical sales representatives on the West 
Coast, LAWRENCE H BRUCE as tech- 
nical sales representative in the New York 
area, and ARNOLD P PAULK as techni- 
cal service manager at the Los Angeles 
plant, have also been announced. 

Mr Fowler, with Naugatuck Chemical 
since 1928, was formerly manager of the 
colloidal products research and develop- 
ment group. 


OTANY MILLS, INC, has announced 
the retirement, effective May Ist, of 
FREDERICK R HAIGH. A chief chem- 
ical executive with the company since 
1943, Mr Haigh has been in charge of 
Botany’s chemical development. His fu- 
ture plans are undecided but will be an- 
nounced later. 
Prior to joining Botany in 1943 Mr 
Haigh was Chief of the Chemical Divi- 
sion of OPA, Region 2. 
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@ 12-Hydroxy Stearic Acid 
(Harwax-A) 


W C Hardesty Co of Canada, Limited 
have announced a commercial grade of 
12-Hydroxy Stearic Acid, their Harwax-A, 
a hard, amorphous solid “with practically 
no taste or odor”. Its melting point (170° 
F) is said to make it the highest melting 
fatty acid commercially available. With a 
free hydroxyl group on the 12th carbon 
atom, Harwax-A exhibits several unusual 
chemical and physical properties. 


Technical bulletin is available from the 
manufacturer on request. 


@ Weiller Calibration System 

Weiller Instruments Corporation, 95 
Broad Street, New York 4, N Y, has com- 
pleted the designing of a new series of 
temperature standards. 

Electric furnaces with low inertia heaters 
and crucibles are filled with salts or metals 
carefully selected for their high purity. The 
standard is connected to the line and the 
metal is melted. The thermometer to be 
calibrated is inserted in the molten metal 
and the power switched off, allowing the 
temperature to drop. When the melting 
point is reached, the temperature remains 
stationary for an appreciable period of time 
(several minutes). 


It is claimed that a calibration of .1 de- 
gree is made very easy by this method, and, 
with some care, an accuracy of .01 degree 
is obtainable. 

The following points are available: 


Glauber’s salt ee A & 


Metallic sodium rere fii ™ 
Eutectic #1 rere 
. | Ree rere Ol. 
Lead ... Weyer rrr 
Zinc 419.5°C 


The first three standards are sealed glass 
containers with a ¥” central well to take 
the thermometer to be tested. The standard 
is 10” high, 6” o d. The heaters are wound 
directly on the glass. 

The latter three standards are cylindrical 
graphite crucibles, 1.5” i d, 8” deep. 


TECHNICAL LITERATURE 


Houghton Literature 


The following literature is available to the tex- 
tile industry from E F Houghton & Co, 303 W 
Lehigh Ave, Philadelphia 33, Pa: 


SUPPLIES AND CHEMICALS 


Surface active agents. The complete line 
of Houghton “Cerfak”’ synthetic detergents 
and “Surfax” wetting and rewetting agents 
are described in this bulletin. Explaining 
how these surface active agents can im- 
prove wet processing operations, this bul- 
letin also gives the chemical classification, 
physical properties and these 
products. 


uses of 


Powdered sizing compound. Houghto- 
Size 475, a powdered sizing agent for efti- 
cient and economical slashing is described 
in this 4-page leaflet. 


Houghton’s Sulfol 448 is described in a 
data sheet listing the advantages of this 
nonionic, antistatic stock 
lubricant for staples and filament synthetics. 
Data sheet also includes description and 
application information. 


easily scoured 


Synthetic resin finishes of long lasting 
durability are explained in a data sheet on 
“Resonet”. Resonets are based on thermo- 
plastic resins and are said to be easy to 
apply to all textile fabrics. They reportedly 
improve hand and provide fullness without 
definite stiffening. It is claimed that they 
will outlast starch despite several washings 
and severe handling. Said to be excellent 
for back-filling. 


Anionic textile softener for cottons and 
spun rayons, resists removal by washing, 
aids package dyeing. (Data 
Softex.) 


sheet on 


ENGINEERING AND MAINTENANCE 


Lubricants for Textile Machinery, com- 
piled by 


lubrication engineers and con- 
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taining recommendations for all types of 
equipment. 

Houghton’s Engineered Lubrication Plan, 
an effective, time-saving system for indus- 
trial use is explained in a special bulletin. 

Better power transmission through the 
use of leather belting specially treaded for 
“more grip—less slip” is a necessity in 
modern plants. A well-illustrated 16-page 
booklet, “Houghton’s Treaded Leather 
Belting,” contains helpful engineering data. 


Catalog Section S-6740 


National Carbon Company 

Division of Union Carbide & Carbon Corp 

30 East 42nd St, New York 17, N Y 

This new catalog section, covering Na- 
tional Carbon’s “Karbate” Brand Impervi- 
ous Graphite standard heat exchangers, 
describes fully the Series 310A and Series 
90A, which replace, respectively, the Series 
240A and Series 70A. 

The new exchangers, which reportedly 
feature “lower cost per unit area of heat 
employ removable “Kar- 
bate’ impervious graphite tube bundles 
with baffles, separate and 
removable “Karbate’” impervious graphite 


transfer surface,” 
stainless steel 
fixed and floating end covers, interchange- 


multipass 
Type SN cover connections, oversize shell 


able single and construction, 
connections with built-in vapor belts and 
impingement plates, and other improve- 
The 310A and Series 90A 
are said to possess all the advantages of 


“Karbate” brand impervious graphite for 


ments. Series 


corrosive service. 

The 310A _— standard 
changer allows for interchangeable one, 
three and five-pass use in standard unit 


Series heat ex- 


sizes available from stock. 

The Series 90A standard heat exchanger 
provides interchangeable one and _three- 
pass construction in two standard sizes for 
immediate shipment from factory stock. 
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Included in the Catalog are specifications 
of sizes, tube areas, operating tempera- 
tures and weights, together with engineer- 
ing drawings showing dimensions, con- 
struction and replacement parts. 


High-Surface Sodium (HSS) 


U S Industrial Chemicals Co 
120 Broadway, New York 5, N Y 
20 pages 


A working manual and guide to proce- 
dure for those interested in developing spe- 
cific formulations for specific usage. 

High-Surface Sodium is another 
form of metallic sodium developed by the 
research staff of National Distillers Chem- 
ical Co. National Distillers does not manu- 
facture HSS—supplying only the sodium 
metal and the technical information neces- 
sary for formulation. U S Industrial Chem- 
icals Co is the division of National Distil- 
lers Products Corp which markets metallic 


new 


sodium. 

The term HSS is applied to films of so- 
dium approaching colloidal dimensions, 
spread over inert solids of high-surface 
area. 


Inspection Bulletin 


Arthur S La Pine & Co 

6001 South Knox Ave 

Chicago, Illinois 

A diversified selection of equipment de- 
signed for high standard inspection is listed 
in this 8-page bulletin. Especially compiled 
to meet the needs of inspection depart- 
ments throughout industry, this bulletin 
illustrates and fully describes the newest 
developments in scientific inspection aids 
including Stereomicroscopes, illuminating 
magnifiers, micro-lights, a complete variety 
of magnifiers, pocket 
parators, miniature lamps and others. More 
than 80 different items are systematically 


microscopes, com- 


arranged for helpful and easy reference. 
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